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INTRODUCTION 


This report ін an Engineering Flight Test subject breakdown of 
YF-102's and Е-102А airplanes. The Engineering Flight Tests and 
Reports have been catalogued under the index on the next page. 


Test status and report entries will be revised monthly. Data for 
this report will be obtained from the Flight Test Status Index also 
revised monthly. 


The outline contained in this report із not intended to ba used as 
an official F-102 airplane series outline. However, tha outline 
is applicable to the ҮР and Е-102А programs as a guide to the test 
categories in which testing has been accomplished or is scheduled 
to be accomplished. 
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FLIGHT TEST OUTLINE * 


1. Performance 


1.1 Performance Instrumentation Calibration 
1.2 Power Plant Characteristics : 
1.3 IAft=Drag Characteristics | 
1.4 Mission Capabilities р 
1,5 Take-off and Landing 

1.6 Minimum Speeds 


2. Flying Qualities і 


1 Longitudinal Stability and Control | 
2 Lateral-Directional Stability and Control : 
3 General Control and Trimmability | 
4 Minimum Speed 
5 Structural = Aeroelastics, Buffet, and Loads i 


3. Aircraft Systems 


Power Plant 
Fuel 

Flight Controls 
Hydraulics 
Pneumatic 
Electrical 

Air Conditioning 
Pilot's Cockpit 1 
Landing Gear ў 
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4. Auxiliary 


Electronic 

Armament 

Armament Fire Control 

Oxygen 

Test Instrumentation 

Fire Detection | 
Safety Equipment . 
Ground Support Equipment 
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5. Human Factors 


5.1 Working Environment 
5.2 Visibility 
5.3 Man Machine Compatibility 


"EP T- P-B-44 


77-89-8-133 = 


ere Lepus 
aE НА e a a e ІРОН ша ЕОР s Р 


| 11111 Уз чигээ) реечвату ева | | в | 
ШЕННЕН m asper t ж шы == делил шч 
| | | | | [prt влеше) оду" азот | СВ | | « | ој 8... [Ü 
паса вана | | [x] | [msur звер зпояцо Э“ават | 19-8-1144|РТ | | [6718-02 [664 | [t 
F IT ЗА Р аа e а е O 
F a ці Б В гт нэх ЭШ гэ 
он наь e S зе U U U E 
| | IX Е аа TD ЕО кек НИЕ ВС е == 
11511 ЕЕ БЭ ҮЗГЕН кз c ee ЕН 
| | |X| | |58491 samos эпа t| Ба СІ Бэ аа 
|__ |] | ІТ) 12978-02 18601] чотуеуаещенуечт зена [T 
Base Se қр ЕСЫ ニー ニー ニニ ニニ < こ т 
[| lili BE БЕ тамен EE рана на Е 
EBEN зімен жалын ба eee 
| | x] | | [e] s | sl __= е [Í 
| Tx! | | о) | al а a S 
ШЫ ЛАШ | (ке БН Бан に に a ° 1 
| | xi | j | __|90"Е |021-8-27 |1647 це 7 
== 
ae жыл олын Қасы кана қытық 
Бар жин ҚҚ أ 2 ده ا‎ 
_ не 
23:16:58 EEE | | 9 (био алт айтта іг 
E кен емее 1 
[qq пей 
| __|20'6| s | si 
| Рос] а | sl 
| je] e j | 
| [qc] « [е] 
| | 0°€ 878-92 Ивет 
о TLS 
о біс 
о сі 


: 
1 


t| [ON WAL 
1931 


ААО хузна DOES = SV 


т 2891 


ур-88-а-133 ет ` 
27 


09-8-44 7 で CEOS=B=O С БАН ров ГТ 
" || [C | | И 
111111 | ° | °| її 
26-8-4| | |х| | [ C | | 
Gs | a e ИТ 
маваши; в в TT 
Ers-e-9Z| | [x| | | ШЕН БЕН БЕН 
п-ва [0841] чотізўчешагсат учерта TT 
7 21111) | 1 | | |] | : 
EN | | | | І | 
— = 
ш Ев | TI 
ар о | sal а а 17 
т fpot-e-ozjézet|  uernejuemnzisup FTA TT 
| РЕТРО I 
EN |___| || __________-__|_-___|___________________ 
FTE“ 02- 87-10-8272) | Іх] | | — worexarreo ведау] |2) | „ | «| 8... а [t 
бё шиввөррү Ха vepesremg | x | | | И Е ____|9| | 。 ol ўв 
L [pm] а €. тет 3 
оо акте ||| 0 C C 0 РО tT | ーー 
IIE GR | | (Х| | | i веки — | | ot јона Seg] orreyoewasof метаў 
|__ [||| __________| ___- |_____- ПО 
_ | ШЕН [ |] Ff FF | 
211111 (РО РР T РРО S 3 
---1-1-14-41-----22-----41-----41Г21 | | | 
Г] aro dnyorg | Г | 
[| ЕЕ s ЕГЕ в а 114 
о ыы болсан 
LL] |) 
[a | | | T [ аа 
421 | le « |] __- [м 
- | | | ________| о: Сјоут=8-02 |661] | поузвупечихувиї 111515 
1 ‚ 。 4296 | Р 10 о " [> | 
213 ONIN а водио 2 lED > 5 Slam 5715 Яс 
SAAR о « | Fo oo], 31111 ад 
SISATWNY VIVO. mm ° |z |z |¢ i 


NAUOYV3HHS тозгелво = 


> olive 


71 
z 


Е 
BB 


213 ОМЗН 5180434” 
» 
SISAIVNY “199 ет 


МА Хуузяе 1937915 = SNIV WwvaoOHd IS3I ITH Угм: 


с aang 


ч 


| | | ур-В5 а-133 9 


ЕЕ 
ое. 
г» лит те ニュ = -4 Ё 
ЕА, 
eaa | = 
eget 
зата УЗ 
—— + D 
са 
эр (оо гээл esmm ў 
66-216-8-22 атто Tv 
КА: 
шин 
ES шээх 
= 212. 
IE "рехупбен 23974 9 TE ETT P 
inue. T Тава со га 
513 OA コ W ја Зе se za 
SISATVNV 9199 Ване ис 
ц. = і ー Ч] 
ММООМУЗНЯ 1937915 | а 1531 ІНОГІЗ Vedl-J9 ЈА 


9 esed 


| | . | Уү-88-4-141 +| 


21111 2111 | ____________ 
21111 ШЕННЕН 
a 
'eoudülojieq 9/ “ўем = 65 


| | отаг этеңу те 7 7| Y] Петрово US 330 эче [UY 


|__ || || LLL LL. yë NE 

— ___ || || ____________- エー | 
“ ЕЕЕ x 

E 5 

ЕТ атра? а ет 

I| ГІ Бет а ст 

- =н = 
- За % 330 өңөр BE D 

“мз 'OW3N зізоазчі" چا‎ gue 
amm 31111 оё 

SISAJVNV viva БЕ Паша. ы 


УМОЗУУЗНЕ 1937815 = SIV ト J МУНООНА 1531 IRINA У201-15. 


уу-88 а-133 з 


пел | | || е ч 
затрае] 1 ЖҰЛА 


патлевус теечн 
950} 9 тхві рэв4 пот 


i‏ ]ا ا ]ا 
a СЕН кесе СВ р en‏ 
ll —— m. мақал аз Ға E |‏ 
ЕЙ нон АНА‏ 
р р ін‏ 
TYT 8-2 [0821 |‏ .| 
почетен D эт 16078-52 |5664‏ 
NEU m 5 тра‏ 
‘омзи биноазн ВЕ РЕЛ 515502‏ 213 
> 
SisAJVNV viva SAZA | um |e |‏ 
ЕЕ g) = б = -‏ 


NAOdIV ヨ HB_19 ギ TBTS -— пу WVHOOHd ISIL IROI Уа 39 JA 


~ cr 


уу-88-4-133 з; 


"агајји 1054100 леррпн 


| {1| |× ° 
чыл СГ знай er wi] — | 57 


Ё 


TIT этти massa шинжин LÀ NEN = 
一 шт эв ||| mp 


Іп эта | | | | |х жатан овата 573935 


ит ese ||| |Х| 


2 TIT зөнд ーー 2 3 1. 05] 
сана рр 


7913 'ON3NW 'SIHOd3d og 
SISATVNV VIVO 15 


n u ре 
в а Te 
в а пее 
а и те 
в в ГАДА 
u а ге” 
в а Ё 12° | 
а п 1924 
а в Te 
4. نس‎ 
и а ITZ 
CNN 43 
в и =, 
Тоаупод 9 23117483 て" る 
бу» 
zx 
31111 се 
з で 


x 


ャ ャ - 98-9-1353 + 


に 
トト ーー 
ингэ u 
Не —— SEINS ша ü 
е и а 
а а 
"u a 
и ш 
п и 


OS ETE ТЫЛ тае 


667-4-4444 
О ин AT TTS 7293474 55 
зу чава а И ee Na Rer = : 
а НИ ЗО Й Р El ORD сы одо ここ に MM Wi 
i cs sS жон Ка UM БА СЫ ПНР В С se 


トーーー аєззаа| 


а и 
18-8-/-244 1021909 2 АИ 19845 


=, от > А E 
Am る C | G - ж 
の с i 
= о S| 31111 о 
5 = "| > I 


IS MTM SIV WvSoOHd 1531 IRONI 920/52%3А 


ll ig 79-88-а-133 + 
لاال‎ г... 
_ | | _____| j Í шшш 
— | ЕНЕ H | _ 
|||] iu _ 
шини Ен ERN 112 
meray І |Y| | | 
|__ | | | “ЖІ max ввхедру d а D ее 
— (|) || ||| ____  — s. |____| da 
черрі ар | (Х| | | ЧӨтөнүөдү эссэ: Эчү UM n ë 
“ева "Ує- 1є71097802 | |X| | | А °З в и iUe 
IF ето оно xT | | |] ро рар u TUE 
uu выд TELT | | | epee race's об рар С: 
| KZA | | | | w рак || ај * [ol = a Ta 
(а | | | [artes нөх 3 qy WT | |] = | » | oon = t 
um 819-"896-8-484| | |X] | Pu чети оз esuodsew з/т] 025-89-46. | TT Ы я се 


666“ 94400” 9 АЗ? qui 


1054909 з 247174835 102 


1 
~ 
4 
8 


LUL u в в а Bera 
E fp И ЕЕ 
ты, ЕГІ БЕН wast 
ер рр 
z ーーー 
зе БЕГЕН | = СОЁ? 
Pr L Па 
02 « | el " са 

| 1607 

Л 

о 

« 

2 


ОМ E 
1531 |= 
оона 

199113 


£ обет 


| vv-B8-d-133 = 


ашы ы! o4 6500455 


Шин 


eu'u 


Pr ELE pese er me] — рэ 


Torque) 3 431174835 zv 


6-9-“4-206-8-522)| | | 
Е 6-48-Ч4/205-8-07 sata 


ват сава ва] || | | | 
ae amam 
во р-'6-'2-706-8702 | | |X| | | 
ЕКЕН | | | | Tao TT š De 
| з юр ос c 1 оу 
213 'OW3W ‘515093542 в ДЕ D сік 
5 абі S= 1531 31111 се 
SISA]TVNV “іча СУ za шан: > 


шта JWédBH 1ОЗГЕПЄ =  SnIViJ RV85084 1S3 нога YI 


ヤヤ - Ho 4 133 ғ) | 


+ 


LLL EH —) — Я 
u 79935 евра зет CR “з 5 Те 
eowspIduop “cody 77 5 "NEL: 

в в 1 U£ 
4 
в з Те 

Е T а в DUE 

ーー ーー в u Ї те 

— : са аха 

ーー — + 2 

в в „ет, 
ーー 7 45 а в [4c 

НӨ et увар"9поо TIOU III 95944 て つづ E u и fee 

| TELLA- звы | [XI | Basen dno š ы а 2° 
d n в 272 
Ү215-9-4Н 9 Сиси јр в a 278 


ік 


т 
в 
e 
E 
N 


10759 паца 

“zo "くみ 203 B6YRDeo6 メ 3 "АВИ 

7 gz-'lz-el$-9-02| | 

Vere een — A 

| 62-215-8-02 025-216-808 | |Х| | | 1 

26-8-1-ыз сте: | |X| | | ° 

し a #8084) | | 
| 02-215-8-24 

“Се Ч 


5-4 eidweg 45354 ерод TORRE 


clea 
1 
«берсе 


кішіге је |Е Е је 
с [е с іс (е fs |e [е 


е 
ч е мм, 


її 


аўт 5743 19) "Чисобу ЗОН 1924100 237174835 


213 'OW3N зиюаза 3 
SISA]YNV VIVO 


* ‘ON 
1 апочо LAN 


31111 


-A 
г 
» 
о 


ЫМОЧУУЗЫВ 1 121406 = СПТУ WvHDOHd ISJI PONI IIIS 


. TT вара 


x 

x 

| | 

ня Du 1043109 з 13754846 T | 
| 

і 

| 


тү-88-4-133 з] 


я ЕЙ 


OEE еа e ВЕРА ae 
トー ニー ニー ーー トーー キ ニー オー 
2 В кыы хы ош ы сизди кен а көр 
НАН заа ЦЕН БИН көкет SPSS 
ЗАВ аа ONE INIM UN Тэгвэл 
и 
Накты сана DER ТӨК Не 
НЕН ux eura ce. 
L l| | 
| | | | 
ПС ПР ПРЕ 


°зоәууч 1044409 зеррау| || 


213 'OW3W 51 ноазч 
SISATVNY 9190 


“КМОФУУЗНН: Irons = emvil WVS5O8J IS3I то TS ES 


zT ея 


ヤー ロロ ーー ロー 上 ゴゴ Fj 


THE 


а 

оса И | |оо Цогт в 00 161 

eas ЕЕ шама қантын аны на ке қаса ава. 

ари амен санан жаны ВОН ее ш] 

енен NENNEN" жолағы EY ae шыл 

EJ рете уе туу жемек нен шол төзе нен а 


Е = 
шэг 
Е а 


213 ойзи ‘5180334 
SISATYNV viva 


FERT LTD 
ШИН 
8 8 

ТЕ ЦЁ 


044 
1H9113 


vv-88-d-133 = 


сан резгатазета 9790 | | ГХ | 
BE Bee 
я 


teeter “рачы | | |Х| 


Bell ||| 


НЕ 
8 


"a түзі шенеді "Jo'peax| 6 


ma kuni окты ананы қо HEP жана мән 

юан AS 

a ЕНЕ з у Л АВР Cati Й ORG. 

CO те ео жыны жанны; БВ SEI шы изи И 
(| | | | [ana mem ssa] We] | e | 

— / вш BEGUN Po “Тәү p RAR — — [m | | 。 || 


— IL наван тела 11-22 [6 71774 TE IEE |у 


53 Бая 
| рр] 20 
9-1 8314 шұТе14 78:8-4Я | 6664 X|X| | | [9 | 
ERE 
| | 
HS E | 
БН 
en E: | Я 
< к . | 
| 0 (6881-8702 |76 
ЖОҒЫН 
ка ШЕ Ма 
нө БЕ SET 
е ЖЕК БЕН 
_ |7 Пет-в-22 Е 


і 8 T4 > =ч | o тт = 

213 'ON3N Pa = 5 еп. ог |5 
з = |” + oo 

SISA1YNV VIVO "e [аа боје 


Э [о 


Е: а 15 ЕЛІ: 


УТ ө8е4 


95/1/5 резеташод 


1077 
881-8-4144| | [0077 | 
| 108-8-44| [0077 | 


95-8-17-143 


go¬ Lan | 


[ | |X| | | ms ea әне ротора |905] 
СОГ вае sz OEE FFE OT 
| | |x| | | “ваня sezme зе “ened | аза 1906 
[тї |x| | rm етага song] | る | | 


шин: 上 ーー 一 中 ora mt. | 


213 'OW3N 'S1H0g3 
SISATVNV VIVO 


as 


ШЕЕ 
> 
2 
58 
га 
сао 


шин аца 


«аз. 


7406 57:18 OO] 


! ] УР-88-3-133 + 


о I ieu nee = s 
таа | рр ーー マー ザー 
о Цвер |] 


z 
«e 

й EIE : Ї С TOT TIT E за 
А ые i : 1-3 

213 ‘OWN 51809340 55828 зма 24 
SISATYNV МІМО 200 +1 


КАЯСТЧЯУЗНЕ OTO = STLV:5 NW 


ЭТ 9994 


L III T C | T шин шин T 7 CC 
LS | 
[ | | |x| (вт ms os a/v бистра | | a el oa 。 5: 
| | | Ix[ [grado eara*Praezans-rauy 007 s | «| " 5 té 
[|| taf | sata sek тәшотдэты tore| раі а < ve 
ТЛ Tn Tej で で 
ms [| | で で 
ГҮ [ « | «| で で 
| 1] ге 
ОАЗА TT 
L [III C L T| 
L НІНЕН чылт 
ЕЕ == тг ин 
EE 14 ТЇ ЭР 
| [ji | | 
чотұзттела ІІ овоча aven| | || | | БЕНЕН БЕН шин je 
ss — 
HH [ 1] 
- C | | 


s зат Жилые опена | | | 


— | | | [z] [mnogo Teng ззплці TFOUTT | о [в 
[ | іх] | 953845 て omwroo tezesvr | [ = | al «9 е » ç 
Tera josey | | | [24324 peeds "46000 “рт | | 5 са з 5 ы оч 
НЕЕ | |41:8-02 [стат] 8413994 “sks тєчөүүүррү (0: 

— Pt __________ [LÀ 

211111 ЛИ БЕН ЕНЕ 

— 211111 | І iol 
079-8-44 БІРІНЕ 6TI-8-0Z | 8811 Spo] 151525 ГЖ 
ИЕ Г ГЕНЕ ы] о mle! um 
213 ‘ONIN бічоазні ыы ЫЫ эго, 23 
Ро ЈЕ о | „| 31111 о! 
SISAIWNY VIVO [зас ья Nu 
= Іэзгап5 = SNV WVHOOHd 1531 Годі ЈА 


ат эЯэт 


| | | | этеме | pes |) |) 
ү | то; — | | | | 


ззадш 


9| | i ee 11 ТЛ) 


ee | 
| || | | KSA Чачези тро ASMYGONQS го j| | | 
| TITLE зөвөө susssstsssa СҰЛ ШЕГИН ИГИ : T 
ЕИ Звено „БӘН шт» ua т 
СТД ass тоу oteto ml  . [Га TRES TE 
| 上 sates FEI алу u 
13 OWN ° звы се 
Э13 'ON3W ‘5150933 ЕЕ 1531 
PHO д 
SISATWNY VIVO ЇА 25 
2 


млойумзна 1937915. 


эт aim ¢ 


- 


УР-ШОО- 133 = 


шин ртетче звен “га “Зан-а 8-45 
ect | | | Фета ^ amer Почитетевощ 8988-4870": 
з аш ous | ___| | | 


_ | | | 
шин | і ____ | Ll. ë 
5 ојл: == ЗУ | | | | ___ 
|| | ЗА mo в | 
mT зар Y || | | | өзе теі гээ өд 
L |ГІТР ПО | J | j | 
| | | | 
1 | БЕНЕН ШЕН 
| | | | | 
| 1 РО Р | 
|] | e | = 
ИЕК | з | sl 
$t ЕТ 8 | jl] s | «| 
AOTC yan Pit п > 
213 'OW3N зизосз Е 5 > 2 8 2m 5 с 5 
SISATYNY ума Ї е Фе || Чети 
u s -4 O Іо 2 


1531 ІНӘГІЗ V23I-39 ЗА 


үү-88-4-1343 #4 


id 
ШЕГЕН 


— 


qeta «зно 


5 


П 
| | 


ИБНИ 
| |] | [rra -debreessve У || || 
` 


ча 
9 
ES 


2 
| | | {тео төвцөвна О ИИ даже < зело жовта тока 
ог тэ БО Б НВ 
Бин Эг т ш 
шин Е 

| == = m 
pou ROTC аа | | ыя ez | re 
BUG заа O С СИ ЕС ПЕ 

НИ Би HENE | 
SEPIUS г 
| ш 


ОМ ОН НИ 
1531 | | 
"044 

LH9113 

N/S 2/8 
# ON 
жин | Nl су 


u в в 
3971509 шета X68504 T° 


сі 


31111 


ван Ч балт, 8 F. $ 
= 5 
NS 5 
ZD о 
> PRIS | 
гага 


NANOOMV ヨ HB тозгепв з NIV1S VOOHd 1531 ІНОГІЗ Vedl-39 3A 


rv» ama 


4 


УР-88-4-133 > 


トー эн 


ETS з 612-89-44 


1-3 
13 ON3N ‘51309382 
SISAIWNY viva 区 


УУ- 5573-1533 + 


| | | зөө тотоу senor] — — | | 6t 08:58 ил TPT mooa 
г l 


ーーー オー トー オーー オー 
| | | 
________ 
| | а [эе] 
8 | «| sl 
| 7 |£0t-8-92 6664 
201121 
[lu | | | | j 
___ | | | | 
| ў $t 091-8792 [TSET 
|. j | |___|__ 
___ | J | 
|| l|] Í| L.j 
|___ í J ` | І 
— [a | розе|в9т-в-ог 9081 
| ! > 5 で тп ў 
т 5 S m га] х» | су 
о x xui О су 
о |=| | еі 
` о іо 2 


ММСТУУЗНЕ” ТОРЕ - Snes 


та 2804 


! ゾー ロロ (3132 = 


ESSEN Es НЕ ПЕ БЕР ПАРЄ ог. 
согог гт. 
ڪڪ‎ == “ 
НЕЕ ビー ビ 
пещи 2 = s 
SAHNE ни - 
E SRE RE лін ЕЕ гах ЗАН РН зет 
E Cao a E ря > ЕСІ am | 
BE URS EF OE твоји FEE EEE төвт | 
сы REE me 
а а i E е E 
m ото sss = ug — 6 
[ue ера на: 
атон тегу бөрене завшаан "ач | "6 
cpu ec гс 
о 
гого 
лз ceu pu 
rag ane Tear i] — を | ПЕР 8620 swim wee) "d T 
GERINGE РН кор ЕСЕ 
Е 200 
шоог гаг 00122000) 
пост 
[ [x |] ез вазаў варага EFER [uei s | »| s = t 
= Bg m СИ ЕГІ < SERE EE 
— аа | 
m СИ МОС ーー С 


Ut 
“44 | TE 


507451540 заенодпоо “4-4 [14 


213 'OW3N ‘51804388 Зэн 2 
SISAJVNV VIVO a Өс 


оумодумане LIENS 


Се огза 


| | | Уү-88-4-144 = 


0 OM To 
N ES LL TLE || 


213 ОМЗН 51840434 


SISAIWNY viva 


NAC AVE ТОЗГЫП5 -  Sh1ViJ VH90Hd 1531 TH9TH Veut | 


_ А 


C» ебва 


1" Багын) 
жі Д Г I e 


сода [Тї | | "oo зар зе зарн | 


віл! | | | В a li abil на носка Ц 


Kasi 


кы Таса Гу 


У7Р- 55-9-1334 = 


ват с 

mu „ес 

| [9] es ЕГЕ в но n в ЕЕ 
| ЕГИ o u ооо ЕЕ 

|. potait o e ыш 

| e ре ü s в а 

ов |e а во за ЕЕ 

Ро 

| а | а в в а 676 

шуй е 


TET ИНИ 
rd 
E 


u в а 


24000 "та 696 


а 
е 
° 
1 
= 
0 
i 


TT TT ae стака ET UTI 
шаг ы ы ү a 
упбен чара 1] | [x] | [Paea к OPO Tentey 


маодуузнв TONS = SMITA WV85084 ТӨЗІ IROI V24l-39 JA 


gg 9884 


ヤヤ - НБУ 0-133 =] 


зано ГҮҮ 
г Дар 


552 ев віт rast elg "xis "sti t^t 


га ااا‎ 


оранпојиу eig *iquo) * ЕЕ “С 
- = | = ーーー 
213 'OW3W ‘513043 5! = 
| 31111 об 
$15АЛУМУ ума 5 з 

г | 


 NAGUNV3UH ІНОЗ 


ay обед 


уу-88-49-133 + 


Tone 846 “24800 “THE 


б нн аа а 


| 1544$ звузеў зора 
har 'OW3W SILOM Ë 


SISATVNY VIVO 5. т 


ge 9994 


アー ロジ ロー ロー エコ ゴゴ = 


| XP STOTT 40, UOT Ч49489Н1727-8-44. 
389 ыы k өзен Ti£-8-di 


90 
uec ВИЙ ОИ 


D 
d 


rss эв | | | 


аса 
2 

iso заа гі 908-09 Шо | 
ic aci 


и 
(а-8-4:148) | P 
š NENNEN поццэхебшеачоў т OPON * ен] 8-8-4-14Я 021-8-22 | TELT; 22 846 533009 °: за 
ао > = | や т а 
213 'OW3W 'S1dCd ヨ 8 ЗӨ је 5 |8 тај ог а! 
РФ ИЕ 1584 > [сазе]! 33111 
SISAIVNV уа за суг ° そる = | >! 


_NACDIV ヨ HB 1937815 = ПХ WV8508d 1531 18913 92-3 3A 


ве ofod 


Page 29А 


ATUS - SUBJECT. BREAKR AWN 


| O | 
ЖЕЛІ? | 
| の ш ! | 
EM 
zu | 
< ж 
ee 
со 
O n. 
زیا‎ 
(84 
sss ЦО ЦЮ ШО ШЕНІНЕ 
(Ч345ЧУЧ 
ЛЗЭМУЭГ | 21111117! sasam 
1312402 ВЕ АСА СМ СЫ А РОН 
NINA | ТН. 


8 НН ІШІ 
1531 


Май 
m 


N/S o E BB 


| | | | 1) 
ATR 
е 


anus А ве! 


Flight Controls 


S| TITLE 
UE 
in ЕЕТ- О.Я - дА 


ャ ヤー- 98-9-1343 + 


иш 
ЕЕ азерца ЗІБ БИЕ э ты 
E E ЦЕБанын 
E Бабы ы кели л LS БЕ ПС СЯ 
| | ран ЕЕЕ NE 
по 
рез тус 22227201. 
epee C1 a ANE Ем Инан DICAM RU E 
ШИН “ае rexwes иа || о 5660 танна "нео РИД FE 
Ек ккал ркен а БЕШ ЗЭЭР ЛЭХ 
ІН а а xcu 
ل لإ‎ 
LS r с 
| [X] 891457103992049 557181 に 
[| [meo = таласу sm] 1-1 
| | | ・redO ue4s£g дәшеп ИШ 


| 
А НЕ 


я 2% 364901640:56 IE готвя — | 2072 0718-0211 | вТолушоо зчетта Kk 
С} > ОТ, ч п P»: ; 
213 'OW3W бІчоазчі" 2 Ён ШЕЕ ӛгіз e 
1531 ох |- {шо се! | 31111 о 
SISAIWNY “199 ° |= 25 の x | | < 


ммодумзне 1 1937915 = SMV WVHoOHd 1531 IHN V2Ul-J9 JA 


ОС 2884 


у 7-88-4-133 з» 


sama 
[|| 
| 25 || 
дей | РІЧ | І 
[| [|] 
сене 
— 
Baas E ы устш. езі мек REN ORE нара 
| E A Od HN 2 1640" aig пеша бае по] 
ш га 
ЖИШШ еі 
pogt | | | | Фреот Рон depurI4o “Ұн 
Pesan 
Eases 
| [| | 
| іе n | 
| IXI | | 
EEREN 
‚ини 
| jJ | 
| [үү 
| [|||] 
| |Х| | | 59995 euramp ary чен| 918-9749] [ю9] е | 
ша o та | | | | 194645 За 
| -Резпарчувра 5380 | | |x| | | "== А | 6778 
р | | x | | 
ПЕНА >: Кока В А 18) 
ODE CERE күү] 
ج‎ 
El 
8-909-8-02 566 | SAS TV М Род Jo uoJ її š " = | 
... ВТЕТСС90978702 nus zem "i'y-g Jo "алозлей ге жасау “Зей0 5494555 STInSipAg Y 
ШЕТЕН САҚ та Н Зэ = ~ та 5$ = Ha кегі эз — 
213 ONIN Зізоазні ^E [E S| „Е Sida BIS! 
ETA ERE 1531 о = г Iz О су! | 31111 
SISATVNV VIVO ай МШ © z |> A ë Ж |і 
DO ERECTUS = pa ERE. о IO = 


тС ates 


Я 
4 
Ё 


1 
- 
: 
1 


gO GZ | [x] | | 
SBT L-9-905-8-32 | [Х| | | 


s| 


Po |_____________ 
— ва | ___| | ________- 
ТА | e ЕСЕ | ~ ав {m о | 
ов Jul в = » в als 
езі) | (91. Jul = a n = је 
2198-02 | | [x] [efs иду Jo'trasdeo 9uitooo| — — | | от] ^» [o| а» вв а (8 
— 70978344 ---1-11--өөр ян но | __| | | _____________ 
| i tT | | 5 а |а | ниши 
ЕТ в в u ә "u в Те? 
_ 119-8-021 | | ет 17-802 [081 | · 1940"826 пода" 55014 пот |с: 
, Едо: PIS эт Б 
213 `ойзи 5150934!" опа 30710 |z 
“(а Se 31111 о 
SISATVNV Viva i z |z 1 x= | < | 
` о іб "IZ * 


` NMGIWVJHH 1037815 = 


et 8884 


Б. 

„ра | 

21120 | 

› > 

січ is 

Cu = = 

Ус pO. 

<C «к 18 й 
= с я 

EF 

@| gik Ё 
пра 

Б абе НАНУ 

шиш эх || 


ОО 1 上 上 上 上 上 し は トト ЕЕ 
113881 Serpe вш шил jn Ре 
380103 ゴキ キョ イト トキ レロ 


с а. 


~ 


5 
Cockp it Carbon Monoxide 


STATUS . 
E 


оова 8 


Т. 
шан 


ri 


5 Low Press. Pneu. Sys "Ораг. 
| a о о 


“а 


+ ЕРТ-Р-88-44 


| УЕЗЕ-Ю2А FLIGHT. TEST PROGRAM 


d 


yv-88-d-133 8 


lll | | L ОО р | 
- ___||||___________ __- | | | | 

— ーー トト | - 
—H4- | 

- — 55 

erra rea) | [Х| | | 

—- LLLI] 

__ | | 


| 
| 


LL LL I | | | | | 
m АР a "esse gd yz ши 
-— II І Ев | = 


- | р 
| 2111 


| i [xt | | 
Ба знала C| рэча 
[ | | [x] эрх зававван аутогол зін | 
ーー РРҮНБӨН баара of | ^ | |X| | | 97551 ssemiprs oi АЕ 


けけ 
1531 че 

8 

4 

8 
N/S 2/% ЕД 


оова 
1H9I1』 


8,2255 
SISATYNY VIVO гае 


vvy-U85-d-133 * 


"oj5"uopsuyuie sq БӨХ фън 


ен 


"озетпорувитизеуей 853G OT 


в з 
1 "30" aopen aegea 8930 OTT 


ро 
а с 
ТОТ-8-22 [76647 енн Вела 01% 


o т 
о 5 | 人 а =: 
: о е 31114 о; 
” x є з” 
2 І 


Е 


213 'OW3N бичовз E E 
> 
SISAIWNY VIVO апр 


TT точгеле = Sv 


СС E 


タ ヤ - 88-9-1393 + 


BEER HUN CENE чан ШИК З ا‎ а ксы = ы 

s il = ке ашшы) 
E px ши 

FT d'y 94454 а md 

өд өүйшод я y 53254 25425 - - - : 
өзөүд ор g'g'q'9'q'y 93284 | | хетт 9980 3861 “31347347 Е Ва ENS 
а ИЛ NS : 
ана ЕЈ "РҮ si ка 

eeTammo ун | ||| - 


6-6-2-908-8-02 | — | Іх] | | увод ғы euuequy | 1771 18-07 | в 09) 
эх 6-409-8-02 | | |x| | [зэузэзет-'зчў чаза oprto] Jej | » Га! = вов s JU? 
(8841) | | | ems "Товт-"зчухортео | | |t| 1 || s е в в ТУ 
esoe] || o | | 

war а о uA 
[l | |? a КҮЗІ md 
lL | j ml хал 
— ñ ца QUT. 
——1— T 115:5:4:253 "TAD “BAG TPF TFET? 

pt ШЫ 

BRE ү j| 1] | 

[лыс Бк mas cl : E 

98 (ГІТ-8-22 (082 | *a3edo #54825 тэзразэеўз 990) 
| | = — п ЁР 7 F i 
mam осі | [> © 
Фо О су 31111 об 
чо т ро | = 
5 ч |5 із U 


~ SMY WVS508d IS ӨГІЗ Мел JA 


4% едва 


ャ ヤー 85-9-1353 = 


£ 

Е 

IM. : 

に ーー を? HEN е ү 
ーー SKS ° г 
анало |8940 арчаагаа — БН ЕЛБЕГЕНЕГІ је 

е 


етич prp] p erem зээр хэр таа | | て ЕНОТ 555552 i 
ү шижин ин ин шинж А ННЯ й 
し イエ エロ ーー ーー | NEN 
ГІЗ 
вт | | | | сабо 35ed Zeg егівети Pa eco x sss 


1 [о 
ҮЙ? 


[ үү КЕШЕННЕН ү _ —— j 
_ _ Ратна тв eet А —— 
БӘлүнБөн ат OT | | | | |] |. “этая Урчях| | (0%) „ | sl - 
резупбец TTA 02 | ^| | | |X| 35039989 ўсве] | oe [89078792 19081 Қысы зерно отр 154 
ーー トト ーーーーーーーーー キ ーーー オ ー ト ー ト ーー ナー 
22 | | | | | OT to I 
- ーー 
=s | EN 
| ов | =! 
m НЕЕ | | ee ens tur. ef | = | sl 
2 | LIE ра | =] 
_ | | zj посвен ад || | | | | 
— кишш ZI-NuV 380% 7414 *3uy [ | j9 pere ger *4edo "BAB «эрэн 9 отрон 177 
. ュー の > 54 о や >! 
213 'OW3N ‘5180438 V EAS 20518 em 2с 9 
P6 ° <= |. a © エ | の 
SISATYNY viva Sara о + + ~“ =|> 
ас 15 | 


ммбамузна TONS < ` 


| ! | уу-88-4-133 = 
| + 


| III! 

mu Е 
ш 

ene s в ey 

| [l1]  S8uprp4 YHOO GT фиешеылу 2:7 

EBEN 


| ее || SE mp emm чш meras pa 

ея C СГ oem] гы шы — === 
ーー トト ーー トト ーー トー 

+ 
ВЕ В ЗА ЕКТ ан кєч ЕЕ =: 27 
a z 7 
[— 
в (27 
диета ау ey 
а ў а 
Э13 “ONIN SIdOg3d щі „ех 
a 31111 ое 

ЅІЅАЛУМУ мама 284 


ie て 


MOISE ТОЗІЕГІЄ = п»Х пуноона 1931 ІНОГІЗ УЕ: А 


of обо 


_ vY*-89-d-133 *| 


зел ll a ram 
мес КА а: ке ш шыш лл: 
Der ВИИ DES асанна 
|oz| s | s| 4 E 
00| | sl A 
OT з | el г? 
t а пае Эн уу ы Ена 
ССЗ s al» С 
00"1991:9702| 1)“ Значну (27 
23255454 2 2 US e Я 
に ニー に ラビ ーー 
рыр ыу т = с ea „у рх 
Bax CO LET а оо трт с ы. | а 
に MI 
еек шеп кеа мүш А С ое 25; 
дас элн З РАЙ ДЕ эшо E с с С 


に | 
Барана ИВЕ Е 
[5 ic uc и 
p pee = le Е НА 
= ae 
111 
БЕІН 
| | [X| | 
ーー トト | 
D ШЕШЕ | jo€| o ë J | = 
Bee | 111 z шиг 
| || | vy 
ЕЕ | | г Ів91-8-97; EH quenensy | zv 
КЕШТЕ чинсан 2 а 25 る に 1 の | за zá 
515АЛУМУ viva БЕДЕ cipem Өс 
NAOUMV3HH TENS ~ SNIV: VH90Hd 1531 ІНОГІЗ Ved に FAA 


£C ваз 


вәттветя твотуові | | |Х | | 
зөүүвєүн резчешилунот | | | | | 


аа-а 
| [xl | потувптвля-вети 9 


| | | | бнотуворуред" såg dn-dsus 


|__ Іх] | [эта еотеплојлед dn-dens 


звер tas гр Г | 
— В СС гү НИ Р RES 


аач 
51-29-4148 


513 ONIN элаз 


rae 

2 
ЦЭВ 
о [se 


ТЭТ ТЭЭР 05 = 50198 WV890dc 


756607 2605 "ду “ЗӨН 


ЕТЕ ‘ONIN 55140434 


SISAIWNY “іза 


T? afar 


に 4 
x 
to 
о. 
1 
| | に 
ы 
tJ 


ЕН на T LOO T КЕН т 
DL | TILL jp PT үүт с 
TITI OO БЕН T | |_______| 
| 11111 Î] | l1 I | ЗОО 
шг 
| 
түттү Өчү тг 
IIIIII] Е Е 
с 
ЕЕ. 
| 
| ут А на ا ا‎ P ООО 
| 
К В ИИ О И И БОО Е —— ——— ——— 
этаў зона 39TuI — ваг аа ca 
CSCC par mese fp 
2495 —= : セッ 
СГ нне see чай г| 』 ЕГЕ а ая 
ЕСЕН СИ ае 7 
“ра [жаў may lg? 
し ーー ЕН トー マザー 
[— T T C 
с] ___| а ПОНИ 
р | 
| тэа omgord | ШЕН ШЕННЕН ШЕН | 
| Ж эттеви я ететі | ЕН начана ча я ey 
| | = [|] а zy 
| | — 
|  ]Jeyr=s=5z [вей queue v 
ЕЕЕ Ёс 
の ot 


Шш. 


F/TF-1024 — — 
PRODUCTION FLIGHT TEST 
PROCEDURES 
SECTIONS H & Ill 


THIS PUBLICATION FOR USE 
BY CONVAIR PERSONNEL ONLY 


322-1A JANUARY 1957 


Є 


322 -1А 


— 
UNCLASSIFIED 
F/TF-102A 


PROCEDURES 
SECTIONS Па III 


Dept. Dato 


тав document contains information affecting the 
nal defen of the United States within the 
g ol the Espio nage Dems Ti tle 18, 52, 
Sectio 015 79 nd 794. Its 15510) the on 
of its contents in anner to an абраны 
Person 6 prohibited by ta w. 


Published Ь 
ENGINEERING SERVICE PUBLICATIONS 


DIVISION OF GENERAL DYNAMICS CORPORATION 


SAN DIEGO CALIFORNIA 


UNCLASSIFIED 
x "S 


7, 


PRODUCTION FLIGHT TEST 


JANUARY 1957 


CONFIDENTIAL 


F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES ЖА... 


CONVAIR-PALMDALE 17 DECEMBER: 1956 


PRODUCTION FLIGHT DEPARTMENT 


1, THE BASIC F-102A PRODUCTION FLIGHT TEST PROCEDURE DATED 1 NOVEMBER 
1955 WAS APPROVED BY AMC LETTER MCPHFC (RDZSFG/19A) WES/eh DATED 28 MAY 


1956. 


г. THE FOLLOWING PROCEDURE MODERNIZES THE BASIC PROCEDURE IN ELABORATION 
OF TOLERANCES AND TECHNIQUES GAINED THROUGH ONE YEAR OF EXPERIENCE. IT DOES 
NOT IN ANY MANNER CHANGE THE INTENT OR OBLIGATION INCURRED BY PARAGRAPH 1 


ABOVE. 


3. THE PURPOSE OF THIS PROCEDURE IS TO PROVIDE STANDARD GUIDANCE FOR 
PRODUCTION FLIGHT TESTS IN DETERMINING SPECIFICATION CONFORMANCE OF THE AIR- 
CRAFT AND ITS SYSTEMS, ІТ DOES NOT SUPPLANT ANY PUBLISHED TECHNICAL ORDERS 


PERTAINING TO THE F/TF-1024. 


(ЕХ, о. = 


В. М. гаў JR. А 
CHIEF PILOT 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES p ча 


FOREWORD 
The F/TF-102A Production Flight Test Procedures are divided into three sections: 

Section I - Preflight Inspection consisting of all checks, inspections, and operations 
performed by the Flight Test Engineer prior to the 
release of the interceptor for flight from Convair 
San Diego. 

Section П - Functional Flight Test including all functional flight checks performed on 
taxi check, initial flight out of Convair San Diego, 
and subsequent flights. 

Section Ш - Radar Flight Test scheduled upon completion of the functional flight test in 
conjunction with a target aircraft. Radar Flight Test 
includes complete check of the fire control and arma- 
ment systems. Mechanical discrepancies may be 


carried forward from Section П but must be checked and 
cleared on the radar flights. 


Generally an aircraft shall have performed satisfactorily during Section I of the Production 
Flight Test Procedures before being released for Sections П and III. Minor discrepancies 
may be waived at the discretion of the pilot providing they are cleared before completion of 


the final section - Radar Flight Test. 


These procedures cover Sections II and Ш only. Section I is published separately. 


- ili - 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT TEST ж. 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО TF-102A) 


SECTION II 
FUNCTIONAL FLIGHT TEST 


I 
LOADING 


1 - Release: sign and note aircraft servicing, special limitations, and 
shortages. 


2 - Weight and Balance: check center of gravity (cg) limits 26.5% to 30.5% 
mean aerodynamic chord (mac). 


3 - Engineering Limitations: read and note limitations for this particular 
aircraft. 


Note: in addition to these items the preflight inspection form and engine-run 
sheet will be reviewed prior to acceptance of a "green" aircraft for ferry 
flight to Palmdale. The ferry pilot will retain a copy of all five (5) 
aforementioned forms and turn them in to the Palmdale Flight Dispatch 
upon arrival. 
П 
EXTERNAL CHECK 
1 - left-hand intake and boundary layer ducts clear 
2 - left-hand duct extension secure 
3 - 1eft-hand electronic bay door secure 
4 - rocket jump angle уапе for security апа torque paint 


5 - left-hand static ports clear 


6 - radome condition and security 


CONFIDENTIAL 


PTF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION H- FUNCTIONAL FLIGHT TEST AA. 


CONFIDENTIAL 


(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO TF-102A) 


7 - 


11- 


12- 


13- 


14 - 


15- 


16- 


17 - 


18 - 


18 - 


21 - 


22 - 


pitot mast and head secure, pitot cover removed, and static ports clear 
right-hand static ports clear 

right-hand electronic bay door secure 

nose wheel door and well area - no leaks, door seal, taxi light, circuit 
breakers, battery, dust curtains, microswitch, oleo inflation (should 
measure 5 inches between scissors axle bolt), tire inflation, tire condition, 
slippage marks, steering damper, and gear down lock pin removed 
right-hand intake and boundary layer ducts clear 

right-hand duct extension secure 

lower electronic door secure 

right-hand missile doors, hinges, and contour 

right-hand wing leading edge and wing fences 

ram air turbine compartment - primary and secondary fluid level - 
reservoir caps, primary and secondary accumulator pressure 750 pounds 
per square inch (psi), leakage, general condition, and security; foreign 
materials - (ram air turbine (RAT.) kit installed if required); ram air 
turbine turns freely (clockwise); rat. door will be closed by Inspector after 
leak check 

right-hand main gear well area, tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, rate 
gyros warm and turning (external power ON). All circuit breakers IN, 
strut extension between axle scissors bolt 5-5/8 inch. Static trailing wire 


grounded 


right-hand engine compartment - leaks - fire warning conduit, flight 
controls 


right wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


right-hand fillets for elevon rubbing 
vertical fin condition and drag chute installation 


rudder area for leakage 
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PTF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE TO TF-102A) 


23 - 


24 - 


25 - 


26 - 


27 - 


28 - 


ш 


afterburner nozzles for closure and warpage 
afterburner flame holder and general condition of tail pipe 
left-hand fillets for elevon rub 


left wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


left-hand engine compartment - leaks, condition and security of all lines, 
Shelly unit pin (flush), and throttle linkage 


left-hand main gear well area - tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, pitch 
gyro warm and turning (external power ON), strut extension between axle 
scissors bolt 5-5/8 inch static trailing wire grounded, high pressure 
pneumatic system gage 3000 psi, +200 psi, combustion starter selector 
switch for external air start and pre-charge missile bay doors (circuit 
breakers IN, depress switches and receive amber and green lights) 


left wing leading edge and wing fences 
left missile doors, hinges, and contour 
fuselage external canopy jettison lanyard cover for security 


oxygen filler cover on and secure 


BEFORE ENTERING COCKPIT 


wheel chocks in place 

bridle installed (ground run only) 

area clear (blast area and forward intake areas) 
fire truck standing by 


canopy hold safety bar installed 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO ТЕ.1024) 
IV 


ON ENTERING COCKPIT 


1- while on ladder, check entire upper surface of aircraft for damage, loose 
plates, "©" intake ports and general condition 


2 - mechanical linkage from canopy to arm ejection seat for security and 
connections 


3 - canopy and windshield glass for damage, і.е., scratches, distortion, dis- 
coloration, delamination, etc, 


4- initiator pins all removed 
5 - arm rests down and locked 
6 - right arm rest safety pin installed 
7T - canopy jettison handle in detent 
у 
PRE-START COCKPIT CHECK 
1- external AC and DC power applied 


2 - adjust rudder pedals and seat. Check pedals aligned and seat for excessive 
play (1/4-inch maximum) 


3 - fasten shoulder harness and lap belt: 
a - check inertia reel in locked and unlocked position 


b - check force required to open lap belt, should not be less than 5 pounds 
or more than 15 pounds 


4 - personal equipment leads fastened and checked, (oxygen hose, "С" connec- 
tion if applicable, radio lead, etc.) 


VI 
COCKPIT LEFT-RIGHT CHECK 
1- left aft circuit breaker panel 


2 - spare lamp supply 
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(SEE FINAL PAGE SECTION It FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
3 - map case 


4- "С" guit control valve 
5 ~ mask de-fog set as desired 
| 6- Fuel Control: 


а - tank selector - both tanks to ENGINE, selector knob must be pushed in 
slightly to turn; also check security of the knob 


b - boost pumps - check one at a time and leave the left forward pump ON 
1 to recharge the combustion starter fue] flask for next start 


с - push to test fuel quantity. totaltzer needle moves this indicates зуз- 
tem working normal. If button is held the system is grounded and will 
indicate approximately 200 pounds below the empty mark 

d - check fuel quantity reading against actual fuel on board (total in gallons 
X fuel specific: weight = total pounds on gage reading) tolerance is 
+160 pounds and +4% of indicator reading. Fuel specific weight is 6.5 

Р pounds рег galion @59°F.) 

e - check left and right position readings for each Мо. 3 tank. (No. 3 tank 
capacity is 159 gallons of which 157 gallons are usable. То find the 
correct reading in pounds multiply 157 gallons by fuel specific weight. 
Tolerance is the sum of +160 pounds and +4% of indicator reading.) 

7 - ARC-34 - OFF 

8 - ram air turbine handle - IN 

9 - throttle - OFF 
10 - speed brakes switch - NEUTRAL 


11 - emergency fuel (turn ОМ and check for light on master warning panel). 
: Return switch to NORMAL guard down 


12 - Oxygen Equipment (MB-2 Regulator): 
a - check pressure (1800 pounds) 
b - check ON - OFF lever for freedom of movement. Set to ON 


c - set 100% or NORMAL 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТР-102А) 
d- press to test EMERGENCY. Check for pressure flow 


e - check tear drop blinkers 


13 - landing gear control handle DOWN. Gear indicators down and locked. 
Press test button - warning light in handle should illuminate 


14 - Landing - Taxi Light Switch: 
а - check taxi light (ground man to check) 
b - check landing light (ground man to check) 
c - switch to neutral - (OFF) 
15 - lower left circuit breaker panel (all IN) 
16 - emergency gear extension handle IN. Safety clip installed - if applicable 
17 - Cabin Pressure Switch: 


а - check installation, should have to pull spring loaded switch out to place 
in RAM position 


b - turn switch to OFF position 
c - note that cabin altimeter reads approximately field elevation 
18 - drag chute handle IN 
19 - needle and ball (reads aircraft attitude) 
20 - clock set 
21 - altimeter set (field elevation) 
22 - rate of climb needle (reads zero) 


23 - MM-2 attitude indicator. (Check that adjust knob changes reference and 
turns freely.) 


24 - air-speed indicator (reads zero and index knob turns freely) 


25 - Omni course setting knob turns freely. (VHF Nav power switch OFF. 
Flags should be showing.) 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A) 


26 - 


27 - 


28 - 


29 - 


30 - 


31 - 


32 ~ 


Engine Instruments: 
а - tachometer - zero - check limit markings 
(1) GREEN band - 90%-98% 
(2) RED mark - 102% 
b - exhaust temperature - zero ~ check limit markings 
(1) GREEN band - 470°-610° 
(2) RED mark at 660° and 670° 


с - ratiometer. Knob turns freely and index moves in the right direction, 
Check cruise and takeoff position 


d - hydraulic pressure gage: select primary and secondary. Red light 
should be illuminated, if not, check circuit breaker. Check limit 
markings 
(1) GREEN band - 2500 psi and 3000 psi 
(2) RED mark - 1000 psi and 3100 psi 


e - fuel flow - zero 


check fire warning and overheat circuit, FLASH in over-heat position. 
STEADY in fire position 


radar intensity controls 

turn IF gain control DOWN, fully counter-clockwise 
anti-clutter switch OUT 

storm lights - ON - check lights then turn OFF 


Note: with storm lights ON flight instrument and all warning lights will 
be at full brilliance. 


canopy lock handle OUT. (Light illuminated CANOPY UN-LOCK) 
Master Warning Panel: 


а - check TEST position, all positions should illuminate plus master 
warning light 
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CONFIDENTIAL 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТР-102А) 


34 - 


35 - 


36 - 


37 - 


38 - 


39 - 


40 - 


Note: there are two light bulbs in each panel, if one is burned out 
only half the labeling will be readable. 


b- check RE-SET position 

check electrical panel: 

а- AC generator - OFF 

b - DC generator - OFF 

с - battery - OFF 

d - AC bus - Normal (guard down) 
е - master - Normal (guard down) 
check VHF Nav: 

а - power switch OFF 

b - selector knobs turn freely 

J-4 Compass Control: 

a- Nonhemisphere selector 

b - set latitude dial (34° 0 PMD and 33” 0 SAN) 


c - select DG position and turn compass card by the SET + control. Turn 
off heading 10-40? 


d- select mag and note that the compass card fast slaves to the approxi- 
mate aircraft heading 


check list (security and legibility) 


check Identification Friend or Foe (IFF) control for selection, installation, 
then to STANDBY 


check right circuit panel (all breakers IN) 
Armament Panel: 
а ~ arm switch SAFE - (guard down) 


b - arm selector SNAKE 
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CONFIDENTIAL 


(SEE FINAL PAGE SECTION Ії FOR EXCEPTIONS APPLICABLE TO TF-102A) 
FLIGHT 
41 - Automatic КЕ Юу Control System (AFCS) Control Panel: 


42 - 


43 - 


а - direct manual (yaw damper/turn coordinator) - OFF 
b - altitude hold - OFF 

с - AFCS - OFF 

d - AILAS - OFF 

Кадаг: 

а - elevation scan - NEUTRAL 

b- azimuth scan - BROAD 

с - power - OFF 

d - 30 mile search 


Center Pedestal: 


а- 


pitch damper - OFF 

trim servo - OFF 

Nesa - NORMAL (must pull to place OFF) 
temperature control - check auto and manual positions 
exterior lights - OFF 

anti-ice - OFF 

de-fog - OFF 

rain clear - OFF 

pitot heater - OFF 


all ight rheostats ON for approximately 15 minutes. Check for 
shorts, etc. (may be turned OFF during flight) 


make general quality check of cockpit (splitter screen, paint, glare 
shield, scope alignment, etc.) 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


VII 


PRE-START CHECK 


1- emergency fuel OFF (warning light OUT) 

2 - fuel selector (both tanks to ENGINE) 

3 - left and right forward pumps ON 

4- master switch ON 

5 - battery switch ON - (to assure start if external DC power fails) 
6 - throttle - OFF 

7 - signal for external air to be turned ON 


Note: One start will be accomplished utilizing the aircraft's high pres- 
sure pneumatic system during Convair shakedown. 


Depress ignition button and hold. Move throttle outboard. When combustion 
Starter fires, move throttle inboard and up to IDLE in one continuous motion. 
Continue holding ignition button until starter cuts out at approximately 309. 
START may be aborted at any time by releasing ignition button and placing 
throttle in OFF position. 

Check: 

1- idle rpm 55-65% Мо 

2 - fuel flow 800 pph minimum 

3- TT; 340? maximum stabilized IDLE 

4 - oil pressure warning light - OUT 


5 - hydraulic pressures 3000 + 150 psi 
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{SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ.102А) 
ІХ 


POST START CHECK 
1- signal for external starter air to be removed 
2 - AC generator switch - re-set and ON 
3 - DC generator switch - re-set and ON 
4 - signal for external electrical power to be removed 


Note: Check master warning panel. If AC or DC warning light 
illuminates, re-set generators. 


5 - Check electrical system as follows: 
а - place DC generator switch OFF. Check that master warning panel 
reads DC power failure. (If not, check external power removed). 
If warning lights remain illuminated, battery is connected. Generator 


switch back to ON position. 


b - place battery switch to OFF. If warning lights remain illuminated the 
DC generator is operating. 


Note: If at any time all DC power is lost the armament system must 
be recharged. 


с - AC generator switch OFF. Master warning panel should read AC 
POWER FAILURE. (I not, check external power removed). 


d - place AC bus switch to EMERGENCY. Check voltmeter selector. 
Should read 103-140 volts on all phases except 26 volts which should 
read 26 volts. Note boost pump lights ON. (Non-essential bus). 

e - AC generator switch to ON. Then turn AC bus switch to NORMAL. 
(Check AC warning light OUT). Check all phases, should read 115 


volts +3 on ай phases, 26 volts position should read 26 volts. 


6 - electronic cooling light, OUT. (If not OUT advance throttle slightly and 
return to idle, light should go out). 


7 - Radar to STANDBY or ON 


C 8- ARC-34 ON 
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(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE ТО ТР-102А) 


9 - boost pumps ON individually and note AC voltage. (Aft pumps first and note 
lights OUT). 


10 - Flight Control Checks: 


a- move rudder pedals full throw and check for binding, pedal force, 
correct rudder travel, and centering 


b - deflect ailerons fully (7°) both directions and check correct travel, 
centering, and the following forces: 


(1) break-out force (2 pounds +1/2 maximum) 
(2) 5° stop (force is 13 pounds + 1 1/2) 
(3) 7° stop (8 pounds increase in force) 


с - deflect elevons fully both directions (up 25°, down 8°) and check correct 
travel, centering, and the following forces: 


(1) break-out force (2 pounds +1/2 maximum) 


(2) up and down stops (force under static conditions is approximately 
40 pounds +4 up and 12 pounds +3 down) 


Note: Control break-out forces check. By use of fish scale 
check the force necessary to start control movement. It 
will be necessary to station a man at the elevon to signal 
when movement is started. 


11 - Hydraulic Check: 


а - select primary system on the gage and from neutral move the stick full 
forward, full aft, and back to neutral, in one continuous motion. The 
pressure should not fall below 1200 psi and hydraulic warning light 
should not illuminate. 


b - select secondary system and check the same as above, except the 
pressure should not fall below 1000 psi. 


с - engage trim-servo; operate speed brakes through two complete cycles 
and check gage for normal fluctuation, trim servo tie in and restrictor 
action. 


d - during all stick movements the hydraulic pressure should stabilize 
at 3000 pounds +150 pounds within two seconds after control movement 
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(SEE FINAL PAGE SECTION ІІ РОК EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


is stopped. (Recovery rate is the most important check of the 
hydraulic systems). 


12 - Damper Check: 
turn 
а - engage manual mode (yaw damper and 8 і coordinator) 
b- engage pitch damper 
с - engage trim servo 
d- repeat controls full throw check 


Note: Rapid lateral movements of stick may induce rudder kicks. 
This condition normal during ground checks only. 


e - press Emergency Direct Manual on right-hand grip. Manual mode, 
pitch damper, and trim servo should disengage. 


13 - Trim Rate Checks: 


a - rudder: authority is 7 1/2° Land В. Rate is 1.5°/second or total 
throw (15°) in 10 +4 seconds. 


b - aileron: authority is 3° up or down. Rate is .67second or total throw 
(6°) in 10 +4 seconds. 


с - elevator: authority is 2°down and 9° up. Rate із 1.17 second or total 
throw (11°) in 10 +4 seconds. 


14 - Take-Off Trim 


Check from maximum deflection each way for dead spots, i.e., right 
aileron, forward elevator and right rudder. Surfaces should center in 
the following order: aileron, elevator, rudder, and take-off trim light 
should illuminate. Take-off trim limits are elevator 5° up +1/2°, rudder 
0° +1/2°, and ailerons equal. Visual reference to these surfaces may vary 
due to manufacturing tolerances within the elevon and wing tip installation. 


Flight 
15 - Automatic х у Control System (AFCS) Check: 


Note: AFCS may be ground checked and operated in flight with radar in 
STANDBY or ON. 


а - fast erect radar horizon upon completion of 4 1/2 minute warmup 
cycle. 
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(SEE FINAL PAGE SECTION Il FOR EXCEPTIONS APPLICABLE TO TF-102A) 


b- engage manual mode, pitch damper, and AFCS іп this order. 
Note: Engage AFCS with momentary interrupt switch depressed. 


с - release MI, check AFCS remains ON, controls remain stable, and 
that lockout valves engage after 1 1/4 second time delay. 


d - depress MI and move controls laterally and longitudinally. Control 
movement should be normal and AFCS will disengage during lateral 
movement as ailerons reach limit switch at approximately 3° left and 
right. 


e - Беер trim laterally left and right. AFCS and pitch damper will dis- 
engage as ailerons reach limit switches at approximately 3° left and 
right. Pitch damper may not disengage due to collapse of lockout 
valves causing premature AFCS disengagement via lockout switches. 
Premature disengagement is not considered a discrepancy as long as 
3° aileron movement is not exceeded. 


f - reengage AFCS and beep trim longitudinally. Trim will be normal 
through full trim authority and AFCS will remain ON. Stick will 
continue to move approximately 1.5 seconds after release of beep 
button due to smoothing circuitry. Trim follow-up may also be 
checked at this time by turning AFCS switch OFF. If trim follow-up 
із satisfactory, controls will hold the beeped trim position. А slight 
Stick transient is allowable (0.4” maximum). Do not beep trim beyond 
normal trim limits. 


g - manually over-power AFCS by moving controls laterally and again 
AFCS and pitch damper should disengage up on reaching aileron limit 
switches (10-15 pounds stick force). Pitch damper may again not 
disengage due to reasons explained in step e - above. 


Note: Abrupt up elevator should disengage AFCS and abrupt down 
elevator may or may not disengage AFCS. This is а by- 
product of low forcelockouts and lockout switches. Such dis- 
engagement is not necessary for protection of the aircraft 
since the pitch "С" limiter provides this safety feature. 


h- reengage AFCS. Hit EMERGENCY DISCONNECT on stick. This 
should disengage manual mode, pitch damper, trim servo, and AFCS. 


i - re-set take-off trim, check elevons visually. 


16 - Nesa Control: NORMAL, note that glass warms and that no excessive 
distortion, discoloration, delamination, and/or cracks appear. 


14 
CONFIDENTIAL 


CONFIDENTIAL 


F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION Ii- FUNCTIONAL FLIGHT TEST p а 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


17 - Anti-Ice: place switch in the MANUAL position at stabilized idle and note rpm 
drop. Place switch directly to AUTO and note that the rpm гесоуегв. The 
master warning panel light should be OFF in manual and auto positions. Do 
not attempt flight if engine rpm cannot be regained with switch in OFF 
position. While making this check no glycol flow should be noted as this is 
rendered inoperative by main gear door close switch. 


18 - mask de-fog: set at approximately 12 o'clock for pressure suit flight 
i 19 - Radar Pre-flight check. (See Section III). 


20- ARC-34: make radio check on channel 10 and obtain mean ratiometer 
setting 


! 21- ratiometer: set ratiometer (Т.О. window). 


22 - Canopy: signal for the ground crew to remove canopy hold fixture and 
perform the following: 


а - depress canopy hold button and check counter balance. The force 
required to move the canopy up or down should not exceed 15 pounds. 


b - release button with the canopy in an intermediate position and note that 
the canopy will hold. (If taxi hold position is inoperative, have crew 
chief check external release button on upper left duct), 

с - close canopy and allow canopy to cinch down - the force required to 

initiate cinch down action should not exceed 15 pounds. Canopy should 

cinch down in approximately 4 seconds from 2 inches to 6 inches above 
longeron 


а - push lock handle in - the canopy locks should not bind on the rollers, 
| the handle should move freely, and the light should extinguish. 


| е - pull canopy handle out and note that cinch down pressure is relieved 
and that canopy will open Ёгееіу 


f - taxi with canopy ав desired 
x 
TAXI CHECK 


C During taxi electronic cooling will vease above 75% Ng rpm and a noise level 
change will be noted. 
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(SEE FINAL PAGE SECTION 1! FOR EXCEPTIONS APPLICABLE ТО TF-102A) 
1- Nose Wheel Steering: 


а - check directional control and centering by depressing Nose Wheel 
Steering (NWS) button and operating rudders left and right. 


Note: Turning of nose wheel by steering button is limited to 50° 
left or right of center, at which point nose wheel is in free 
wheeling, and operation of the NWS switch is overridden 
by braking action. Braking action must be applied to bring 
the nose back to the 50° range, while at the same time 
holding the NWS switch depressed, in order to regain power 
steering. 


2 - Brakes: 


make functional check of the brakes for pedal force, uneven response, 
and drag 


3 - Nose Wheel Strut: 
С, should not bottom during normal brake application 
XI 
TAKE-OFF CHECK 
1- Emergency Fuel System: 
а - with engine at idle, select fuel control switch to EMERGENCY. The 
emergency fuel ON light should illuminate, and fuel flow should read 
750 to 1050 pph. 
b - advance throttle to full military power and check fuel flow. Minimum 
is 6400 pph at San Diego (sea level) and 6000 pph at Palmdale (elev. 
2550 !). 
Note: TT; below 640°, 


c - retard throttle to 80% Мо rpm andreselect NORMAL fuelsystem. (Note 
emergency fuel warning light OUT). 


2- Power Check: 


92 а - advance throttle to military power noting any binding ог restriction 
in throttle movement 
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b - check ratiometer against calculated value. (May take 30 seconds to 
peak). 


Note: If this reading is questionable, stabilize engine at full 
military for 3 minutes and re-check. 


с - check Ng rpm. (Мах. 102%) 
d - check that brakes hold in full military power 
e - check fuel flow (6000 min. ) 


f - check exhaust gas temperature. 670° maximum on acceleration and 
640^ maximum stabilized 


XII 
TAKE-OFF 
1- engage nose wheel steering button 
Са 2 - release brakes and assure NWS is engaged 
3 - light afterburner by moving power lever outboard. If exhaust nozzle fails 
to open when afterburning starts there will be a rapid rise in temperature 
and loss of approximately 4% in rpm. If evidence of either of these 
conditions exists terminate afterburning immediately by moving power 
lever inboard 
4 - check fuel flow, ТТ, and Мо rpm during initial takeoff roll 
5 - raise gear when safely airborne and check indicators for UP indication 
ХПІ 
CLIMB 


1 - continue afterburning climb maintaining airspeed below 300 knots indicated 
air speed (IAS) on green airplanes; keep close surveillance on a1l engine 
instruments and be prepared to select the emergency fue1 system if a drop 
in Ко rpm and fuel flow is indicated 


2- during climb-out trim aircraft in pitch only, then at 300 knots IAS release 
(С, stick and note lateral roll-off and/or directional trim shift; if lateral 
roll-off exceeds 30° per second or directional trim shift exceeds 1/2 ball 
width record the amount and direction as a flight squawk 
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3 - shutoff afterburner by moving the throttle inboard; check ratiometer to 
determine if nozzle closed 


4 - relight afterburner by moving the throttle outboard; check time to light 
(2 seconds maximum) and engine instruments to determine if nozzle 
opened 


5 - retard throttle to aft stop in afterburning range; check continuance of 
afterburning in power range; (min. 2% N, rpm) 


XIV 
GEAR WARNING LIGHT 


Note: The landing gear warning system has 3 switches incorporated to 
llluminate the warning light under АП landing situations in the event 
the landing gear is not in the down and locked position. One micro- 
switch is located at the military stop on the power quadrant, one 
meletron switch is actuated by air-speed and опе meletron switch 
is actuated by altitude. 


1- moving the power lever to full military will put out the light, as will 
increasing the airspeed above 321 knots or altitude above 13,500 feet 
+1000 feet, or at any time the gear is down and locked 


2 - during descent the light will come on at 10,000 feet 4500 feet if the air- 
speed is below 250 +15 knots, providing the throttle is aft of the military 
stop 


XV 

COCKPIT PRESSURIZATION (Level Off 15,000 feet) 
1- check cockpit altimeter should read 10,000 feet +320 feet 
2 - check for fumes in cockpit 


3- select OFF. (Pressure should bleed slowly to approximately 12,000 feet) 
with no in-flow to the cockpit), 


4 - select RAM; the dump valve should operate; some ram pressure will be 
noted depending on airspeed. The cabin altimeter will read approximately 
13,500. If suspected that the cabin dump valve did not operate, re- 
pressurize, select switch straight to RAM and pressure should dump 
immediately. 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


5 - 


XVI 


re-select PRESS and note that the cabin altimeter returns to 10,000 feet 


= 320 feet within 45 seconds 


СОСКРІТ TEMPERATURE CONTROL 


1- 


2 - 


хуп 


SPEED BRAKES 


1- 


ХУШ 


LANDING GEAR 


select AUTO-HOT and note temperature change (this may require 3 minutes) 


select AUTO-COLD, note that inflow air cools (this may also require 3 
minutes} 


select MANUAL-HOT, the temperature change should be apparent within 
approximately 30 seconds 


select MANUAL-COLD (cool air should be felt almost immediately) 
select comfortable level 


Note: The rheostat knob must be held in the detent position for MANUAL 
HOT and COLD. 


operate speed brakes through a complete cycle; note that the opening and 
closing is symmetrical 


check pitch response; pitch up will be noted on extension and slight pitch 
down on retraction if restrictors installed 


re-check with trim servo ON; this should compensate for pitch changes 


cycle gear at 240 knots IAS; gear should extend and lock in 6 + 1 seconds 
observe secondary hydraulic system, aircraft response, and noise level 


at least once during shakedown, the gear should be retracted by the 
EMERGENCY RETRACT BUTTON; depress the button with the gear handle 
in the down position and the gear should retract іп 6 + 1 second. The red 
light will remain on in the gear handle; regain control of the normal sys- 
tem by placing the gear handle in the UP position 
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Cy (SEE FINAL PAGE SECTION |І FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


Note: The EMERGENCY RETRACT BUTTON does not have to be held in 
for gear retraction when airborne. 


XIX 
TRIM 
1- check rudder trim, left and right 
2 - aileron trim, left and right 
3 - elevator trim, nose пр and down 
4 - actuate takeoff trim-button: there should be no aircraft response 
i хх 


СЫМВ ТО 26,500 ЕЕЕТ СНЕСК 


1 - time turns: check turn and bank indicator during climb; hold 1 needle-width 
turn; aircraft should turn 45° in 30 seconds (+5 seconds); check both left 


(С, | апа right 


2 - check airspeed indicator against Mach indicator; when climbing through 
22,500 feet at 300 knots IAS, Mach indicator should read .68 + 01. 


Note: This is only an instrument check as the Mach meter and the аїг- 
speed both obtain information from the same source. 


XXI 
LEVEL AT 26,500 FEET ALTITUDE CHECK 


1- Cabin Altimeter: should read 10,000 feet (+320 feet) at full differential 
pressure (5.0 40.1 psi) 


2 - Electrical Check: check а-с voltages; all phases should read 115 (23) volts, 
except 26 volts which should read 26V; check d-c power by testing any 
warning light. 


3 - Emergency Fuel System: 


а - at 80% No rpm, switch to the EMERGENCY fuel system; advance 
(し throttle to full military; check Мә rpm, fuel flow and TT7 
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С, (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


b - cycle afterburner, check re-light, aft stop for blowout, and after- 
burner range (2% Мо rpm) 


с - retard throttle to 80% No rpm, re-select the NORMAL system 
XXII 
CLIMB TO 35,000 FEET ALTITUDE AND ESTABLISH LEVEL FLIGHT 
1- trim aircraft hands off to 0.8 Mach 
2 - engage manual mode; check engage transient. (1/4 ball maximum) 
3 - manual mode OFF; check dis-engage transient 
4 - push rudder and note natural aircraft damping 


5 - manual mode ON; push rudder as above and note damping to be approxi- 
mately dead beat 


6 - engage pitch damper; check for engage transient; (any pitch transient is 
C unacceptable) 


7 - pitch damper OFF; check disengage transient 
8 - induce pitch oscillation and note natural damping 


9 - pitch damper ON; induce pitch oscillation and note damping to be approxi- 
mately dead beat 


XXIII 
VMAX LEVEL AT 35,000 FEET 
Cheek the following: 
1- Manual Mode: 
a - engage manual mode 
b - accelerate to Vmax level; this will normally be approximately 
1.16 Mach at standard temperature (-55°C at 35,000 feet). For 


each degree off standard add or subtract .005 Mach. 


с - check that all short period oscillations are damped through entire 
speed range 
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С, (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А; 


Note: Aileron forces should be equal to those of lower speeds. 
Elevator and rudder forces should increase. 


2- Trim: 


a- 


during acceleration note lateral or directional trim changes; directional 
trim changes displacing more than 1/2 ball are unacceptable; lateral 
roll-off that requires aileron re-trimming in such an amount as to 
reduce level Vmax is unacceptable; if either of these conditions exist 
repeat check in direct manual mode 


Note: In direct manual mode lateral/directional short period 
oscillations will persist during acceleration or deceleration 
through 0.9 Mach to 1.1 Mach; a 1085 of elevon effectivity 
will be noted at approximately 0,92 Mach with trim servo 
OFF causing tuck down during acceleration and pitch up 
during deceleration. 


if any unacceptable engage transients or trim changes exist as stated 
above, then prior to landing, trim aircraft hands off level, 300 knots 
IAS at 10,000 feet altitude; do not retrim for remainder of flight; 
advise maintenance crews of this set trim condition before leaving 
aircraft 


3 - Trim Servo: 


а 一 


b- 


XXIV 


AFCS CHECK 


Note: 


check that during acceleration trim servo induces a nose-up trim from 
0.8 to 1.3 Mach і 


check that during deceleration trim servo action is nose-down 


Note: The normal trim should always be operational and over-ride 
the trim servo when engaged. 


As of this writing only heading hold and roll hold modes are 
operational. 


1 - airborne engagement of AFCS is the same as the ground procedure; how- 
ever, it is recommended that the aircraft be in trimmed straight and level 


flight with the radar horizon properly erected to wings level +3° prior to 
engagement 


! 
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2 - upon releasing MI switch aircraft should hold attitude corre- 
sponding to radar horizon; aircraft response should be stable; a 1 1⁄4 
second delay will be noted after releasing MI before AFCS engages 


3 - depress MI and Пу to various attitudes, release MI, note 1 1/4 
time delay, and aircraft stability in new attitude 


Note: Roll hold will not be operational for angles of bank less than 5° ог 
more than 71°. Attitude should be established prior to release of 
МІ. AFCS will not engage at pitch angles in excess of 77°, 


4 - а check of heading hold may be made by establishing a desired heading; the 
aircraft should maintain this heading under stable conditions and within 
the allowable limits of the J-4 compass; heading hold should be checked in 
both MAG and DG position of the J-4 compass 


5 - speed and altitude changes should not adversely effect AFCS operation; do 
not exceed 480 knots IAS below 12,000 feet with AFCS engaged 


6 - check longitudinal beep trim for correct aircraft response and trim follow- 
up 
Ф 7 - check lateral beep trim for correct aircraft response; а,3 second delay will 
ensue upon release of the trim button within either heading hold or roll 


hold; а 1 1/4 second delay will ensue when trimming from one mode to 
another 


8 - the recommended procedure for checking the pitch G limiter is to depress 
MI and enter a wind-up turn at approximately 450 knots IAS; AFCS 
should disengage at a positive 4.5 G's or a negative 1.5 G; however, due 
to accelerometer error, and varied pilot technique a tolerance of +1 б 
will be acceptable; check AFCS switch OFF and that lockout valves have 
released 
XXV 
CLIMB TO 45,000 FEET 
1 - check N> rpm 


2 - check exhaust gas temperature (660? maximum above 35,000 feet, 670% 
for 2 minutes on acceleration) 


3 - check cabin altimeter at 40,000 feet; should read 16,000 feet 41,000 feet 


4 - check partial afterburner power 
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С, (SEE FINAL РАСЕ SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО TF-102Aj 


XXVI 


LEVEL AT 45,000 FEET ALTITUDE CHECK 


XXVIII 


1- 


2- 


engage manual mode 


accelerate to Vmax level; (this will normally be approximately 1.1 Mach 
at standard temperature (-55* C.) 


check Мо rpm; (due to temperature Мо rpm will drop approximately 29) 


check exhaust дав temperature; (660° maximum continuous, 670° allowable 
for 2 minutes on acceleration) 


check aircraft trim and flight controls 


trim servo OFF 

manual mode engaged and Piteh Damper engaged 

obtain Vmax level at 45,000 feet or above 

dive to Vne of Масћ 1.5 ог 655 knots IAS, whichever occurs first 
check noise level at Vne 

check stability and control 

check anti-G suit equipment in dive recovery 


reduce power to military, extend speed brakes, and check aircraft 
response in slowing to subsonic speed 


Note: Do not exceed 5. 6 G in symmetrical pull-out or 4.0 G in an 
asymmetrical pull-out. Zero G is limited to 3 seconds. 


HIGH ALTITUDE CHECK 


Ç 


Once during shakedown processing the aircraft will Бе flown in-excess of 
50,000 feet for the following checks: 
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| ХХІХ 


1- 


engine performance 
afterburner blowout 
radar operation 
cabin pressurizatton 


Note: The МС-1 partial pressure suit will be worn for all flights above 
45,000 feet. 


ESTABLISH DESCENT 


ROLL 


1- 


2 - 


3- 


check Nesa effectivity; distortion and discolorization not excessive 


check canopy de-fog ON; air should blow out canopy upper center de-fog 
outlets; cockpit noise level will increase slightly 


at 35,000 feet retard throttle rapidly to stabilized idle, then advance 
rapidly to full military; if compressor stall occurs, use the following 
procedure: 


а - throttle - IDLE 
b - reduce to subsonic speed and decrease altitude 


с - if stall continues and engine starts to over-temperature, throttle - 
OFF; make a normal air start 


perform aileron rolls left and right; check for aileron centering and normal 
aircraft response; roll rate is unrestricted above 20,000 feet and restricted 
1/2 (3. 5°) aileron throw below 20,000 feet in excess of 450 knots IAS 


Note: Do not perform maximum deflection aileron rolls between 0.88 
Mach and 1.0 Mach without operative stability augmentation. 
Radar should be in standby position during maneuvers. This 
condition prevents gyro damage and maintains the antenna in a 
rigid position. 
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XXXI 
LOW ALTITUDE SPEED RUN 
1 - attain 0.95 Mach maximum between 5,000 feet and 10,000 feet above terrain 
2 - check stability augmentation performance 
| 3 - check aircraft trim 
4 - check flight controls for centering, forces, and response 
XXXI 


ARC-34 RADIO 


l- while in flight check communications on several channels through the 
frequency range of the зеі: (225.0 to 339.9 mc) 


2 - check operation for receiver squelch; the squelch should function to keep 
receivers quiet except during reception of signals above the preset level 


3 - check for presence of sidetone in the headsets 
| XXXIH 
IFF CHECK 
1 - select Channel 12 (364.2) "Duly" or "Swanee" and check operation оп all modes 
XXXIV 
ARN-12 MARKER BEACON RECEIVER 
1- check operation of the marker beacon receiving set as aircraft is flown at 
1,000 feet and 25,000 feet over a fan-type marker of CAA instrument 
landing markers 
2 - check at outer and inner markers during ILS approach 
XXXV 
ARN-14 OMNI-DIRECTIONA L RANGE SYSTEM 
C 1 - General communication, omni-directional range signals and course indi- 


cator should constantly indicate direction of omni-range station from air- 
craft, as measured from magnetic North. The compass card, controlled 
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by the remote indicating magnetic compass, should rotate so that magnetic 
heading of aircraft is indicated against reference marker at top of indi- 
cator face. Vertical pointer of the course indicator should indicate lateral 
positional deviation from the selected omnirange station. Warning flag 
should prevent false on-course indications by obscuring part of center- 
pointing vertical needle of course indicator when airborne equipment is 
not receiving the proper omnirange signal. Complete operational check as 
follows: 


а- turn on VHF NAV system and set VHF frequency selector to 112.2 
b - check for station identification 


с - the vertical pointer of the course indicator should give "on-course", 
"fly-left" or "fly-right" indications 


d - check volume control and set at desired level 


e - establish a known inbound heading to station by varying aircraft head- 
ing so that the No. 2 needle on RMI falls under top indice 


(し f - hold above heading and set same heading on ОМХІ indicator with course 
indicator knob; the OMNI needle should be centered and the RMI read- 
ing should equal ID249 window reading 52 degrees (no wind condition) 

g - establish drift correction, if necessary, and cross-check that OMNI 
deviation needle reading corresponds to RMI card needle reading 
+2°; check that OMNI needle deflection is correct directionally 

h - when flying over station check that RMI No. 2 needle swings 180° and 


that the TO-FROM indication is correct; also, check for right or left 
deflection on OMNI needle 


Note: When crossing over station, the OMNI flag may flicker in 
and out; this condition is normal. 


XXXVI 
J-4 COMPASS CHECK 
1 - check in Mag and DG positions on a known heading (+2°) 


2 - check in Mag and DG positions that when aircraft turns, compass card 
G rotates freely and in proper direction; check in both directions 
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XXXVII 


MAGNETIC (STANDBY) COMPASS 


XXXVIII 


1- 


#19 of 7-4 cardinal headings 


LOCALIZER AND GLIDE PATH (ARN-18) OPERATION 


XXXIX 


1- 


2- 


these functions will be checked on the Palmdale ILS facilities 


trim airplane in level flight at 1,500 feet above terrain and at an IAS of 
220-240 knots 


Note: Extend landing gear at outer marker. 
Bet VHF frequency selector to 109. 1 


the leg of the ILS shall be approached from approximately 8 to 14 miles out 
at an 89? angle or less 


when the localizer (vertical) needle on the course indicator starts to move 
from the stop, make a 35? bank into the localizer beam and assume proper 
heading; at this time, glide path needle will be riding at top of indicator; 
when approaching the outer marker the glide path needle should start 
moving toward center of indicator and be approximately centered at outer 
marker 


check aircraft altitude at outer (approximately 3,900 feet @PMD) and 
middle (approximately 2,800 feet @PMD) marker; also, check for align- 
ment on runway 


with glide path needle centered, maintain the proper course and follow 
glide path 


the landing approach should be discontinued at 200 feet above terrain 
minimum altitude 


EMERGENCY GEAR DROP 


1- 


this check, if satisfactory, need only be made once during company shake- 
down; this check to be conducted only if the normal extension and геїгас- 
tion of the landing gear was satisfactory; the following procedure will be 
used: 
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а - normal gear handle UP 


b- pull emergency gear handle and note that clip, if applicable, holds 
handle out 


c - gear extends and locks within 15 seconds 
d - when gear is down and locked place normal handle in the down position 


Note: (1) when gear is dropped by emergency, the nose wheel 
steering is inoperative 


(2) should the gear not extend and lock, the following should 
be used: 


(a) normal handle UP 

(b) push in emergency gear handle 

(c) allow 1 1/2 minutes for the air to bleed off; the gear 
will not retract immediately but will try to retract 

(а 5 ог 6 times before they will indicate UP and locked 

(4) after gear is UP and locked, lower gear by the 
normal hydraulic system; if the gear still does not 
indicate down and locked; pull the emergency gear 
handle; have a visual check made by the tower or 
other aircraft; alert emergency crews via tower and 


land 


(e) if after landing the gear still indicates unsafe, stop 
on the runway and have landing gear pins installed 


XL 
RAM AIR TURBINE CHECK 
1- select PRIMARY hydraulic gage 
2 - extend RAT during landing pattern; (maximum extension 345 knots) 


3 - check that under no control movement the gage readings are above the 


following: 
бу (1) 200 knots - 2450 pounds 
(2) 180 Кпоіз - 1800 pounds 
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(8) 160 knots - 1350 pounds 
(4) 140 knots - 1000 pounds 
XLI 
LANDING 
l- ifgearis to be extended by emergency System, it is recommended that a 
simulated flame-out pattern be flown to allow more time for gear drop and 
RAT check 
2 - after touch-down check the following: 
а - deploy drag chute; (maximum deployment time - 4 seconds) 
b - check jettisoning operation when clear of the runway 
с - with speed brake switch IN, re-pull handle noting the secondary 


hydraulic system gage, the brakes should open; with handle pulled, 
operate speed brake switch; speed brakes should remain OPEN 


XLII 
POST LANDING CHECK 


1- Engine: if an engine re-check is required, obtain Palmdale Tower permis- 
Sion to stop on taxi strip for run-up 


2 - Operate trigger salvo. There should be no door action due to nose wheel 
door microswitch which prevents firing when door is in open position 


3 - boost pumps OFF 
| 4 - УНЕ МАУ - OFF 
| 5 - radar ОЕЕ 
| 6 - pressure - OFF 
i 7 - canopy OPEN, if desired; maximum speed 50 knots 


8 - master switch OFF; check that all electrical power is OFF the aircraft; 
ӨГ turn back ОМ and re-set АС and DC generators 
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9 - Fuel System: 


а - low level warning: atleast once during company shakedown this вув- 
tem should be checked by running both No. 3 tanks down to low level 
indication; the warning lights should illuminate at 570 pounds 2160 
pounds and +4% of indicator reading 


b - left and right tank operation: select left and right tank position and 
note normal engine operation and that fuel level in No. 3 tank on 
selected side drops; it is necessary to have fuel іп No. 3 tanks left and 
right only in order to detect drop in No. 3 tank level 


€ - flow divider: select No. 3 tanks left and right; maximum differential 
in readings will be 300 pounds unless afterburner use was above 
average during the flight 


d - fuel quantity: select No. 3 tanks left and right; the total of those two 
readings should be within 160 pounds and +4% of indicator total read- 
ing 


Note: Н the fuel quantity indications are questionable, check on 
© actual amount of fuel required for reservicing the aircraft. 


хип 
SHUTDOWN 
1 - with external power applied and ground crew positioned, retard throttle 
OFF, monitor shutdown, check fuel flow zero, normal engine deceleration, 


and no rise іп TT7 


Note: Engine cool-down period is 5 minutes. ТҺїв time should have 
elapsed by the time aircraft is in the chocks. 


2 - operate speed brakes; this will bleed the secondary hydraulic system below 
800 psi prior to the primary system and give a reliable check on the 
hydraulic warning flasher unit 


3 - work controls to work primary system below 800 psi; check hydraulic 
warning light goes steady at approximately 800 pounds 


4 - speed brakes closed; hydraulic pressure zero; rpm zero; extend, rotate, 
and pull drag chute handle approximately 1/2 inch.to check that pneumatic 
С, system wil1 open speed brakes; push drag chute handle IN 


5 - turn fuel selector OFF 
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6 - install seat pin 
7 - disconnect personal leads and insure lap belt pin is clear 
8 - check to see canopy fixture is installed prior to leaving aircraft 


9 - make short visual check of aircraft for leaks, pressure readings, etc. 


XLIV 
POST FLIGHT 
1- Short Post Flight Briefing to Crew Chief for fuel, engine, hydraulics, 
gear, flight controls, and pneumatic discrepancies; this short briefing is 
necessary and important for proper ground disposition of the aircraft. 
2 - Post Flight Meeting with Foreman and Liaison Engineers for further dis- 
cussion and elaboration on flight discrepancies. 
3 - Complete Convair Form 1860 in triplicate. 
ko 4- No. 2 copy to Inspection; No. З copy to Shop; return original copy to 


Production Flight Office (Flight Dispatch). 


5 - Complete aircraft folder. 


32 


„CONFIDENTIAL 


CONFIDENTIAL 


PTF-102 А PRODUCTION FLIGHT TEST PROCEDURES - SECTION Il- FUNCTIONAL FLIGHT TEST pu 


(SEE FINAL PAGE SECTION Ії FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


THE PRODUCTION FLIGHT TEST PROCEDURES AND SPECIFICATIONS FOR THE F-102A 
APPLY TO THE TF-102A WITH THE FOLLOWING EXCEPTIONS: 


LOADING 

1 - Weight and Balance: cg limits 26. 4% to 27.5% mac. 

2 - Note limitations and engineering shortages. 
EXTERNAL CHECK 

l- check side slip transducer probe for alignment and security. 
POST START CHECK 


Canopy: signal for the ground crew to remove canopy hold fixture and perform 
the following: 


a - rotate canopy latch handle counter-clockwise to vertical position 
and check counterbalance 


b - rotate canopy latch handle clockwise to horizontal with canopy іп 
an intermediate position and note canopy will hold 


c - rotate canopy latch handle to vertical and close canopy; push in 
handle and note cinchdown during initial travel 


а - push latch handle full in; the canopy locks should not bind, both 
lock over-center indicators aligned, and canopy unlock light 


extinguished 


e - pull canopy handle out (approximately 8 inches) and note latches 
disengage and cinch-down is relieved 


f - taxi with canopy as desired 


Note: Do not taxi with the canopy open unless canopy latch is in lock 
(horizontal) position. 


IN-FLIGHT CHECKS 


1 - all switches and controls will be functionally checked from both sides 


CONFIDENTIAL 9 


CONFIDENTIAL 


e F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST pu 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A) 


3 - 


note canopy buffet between 0.82 Mach and 0.87 Mach. Buffet will in- 
crease with higher angles of attack, АХЕН К altitudes, and accelerated 
maneuvers lower 

Vmax level at 35,000 feet will be approximately 0.92 Mach 

VNE Dive speed is 510 knots IAS or 1.3 Mach, whichever occurs first 
altitude specification is 48,500 feet 


maximum differential between airspeed indicates at 300 knots IAS is 
+5 knots 


maximum differential between 4-2 Compasses is #2” 


maximum differential for altimeters is +175 feet at 10,000 feet indicated 
altitude 
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! SECTION 111 
RADAR FLIGHT TEST 


SPECIFICATION CONFORMANCE 
The following outlines MG-3 Radar Test Procedures which are conducted in a manner to af- 
ford compliance with Test Specification ZN-8-004 and ZN-8-005 as amended by AMC letter 
MCPHFC (RDZ-18FG/2-6) dated 11 August 1955. 
I 
BEFORE START WITH POWER APPLIED TO AIRCRAFT 
1- armament switch to SAFE 
2 - salvo selector switch to SNAKE 
3 - elevation control to DETENT 
4 - azimuth scan control to В 
5 - radar power switch to OFF 
6 - radar mode switch 
a- check light in 30 mile and 6 mile position 
b - check for no light in the ground map and beacon positions 
с - return switch to 30 mile position 
7 - intensity controls left and right turn to mid position 
8 - IF gain control full down (counter clockwise} 
cs 9 - radar hand control; check locked position; unlock hand control 


10 - elevation roll switch to DETENT 
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11 - check electronic cooling light ON 


Note: Forward instrument panel lights rheostat must be turned clockwise to 
illuminate the 6 mile and 30 mile mode lights. 


п 

AFTER ENGINE START 
1 - АС power check 115 + 3 volts 
2 - electronic cooling light OFF 
3 - radar power switch ON 


4 - start clock: no presentation for 30 seconds, then the artificial horizon and 
the range sweep race will appear; the range sweep trace will sweep 


5 - depress and hold the action switch on the hand control; adjust right 
intensity conti Л counter clockwise until the range sweep trace disappears; 
then turn the RT intensity control clockwise until the range sweep trace 
is barely visible; while still holding the action switch, press the return 
to search button; release the action switch; release the return search button 


6 - turn IF gain control full up (clockwise) 


7 - check the delay timer: 3 minutes, 15 seconds to 4 minutes, 40 seconds 
for main bang and ground clutter to appear on the scope 


8 - adjust left intensity contro! until the artificial horizon is at a comfortable 
level; hold horizon knob IN if necessary to erect the horizon, (+ 10 
degrees 90 seconds maximum); center the artificial horizon by rotating 
the horizon centering knob 


9 - depress action switch and place range gate marker on main bang; check 
that attack display appears momentarily then goes to break away signal 


Warning: If electronic cooling light does not go out do not turn on radar: 
abort the flight. 
Н electronic warning light illuminates: turn radar off and abort 
the flight. 
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ш 
IN FLIGHT 
! 1- 
2- 
3 - 
4- 
5- 


check AC voltage 115 + 3 volts 


rotate artificial horizon centering knob full clockwise and counter clockwise; 
check that the artificial horizon has approximately 2 inches of travel and 
that it passes through the center position of the scope; re-center the horizon 


set the azimuth scan switch successively to "L" "С" "В" and "В"; check 
that the range sweep trace paints corresponding areas on the scope 


"L" 6571, to 1098 
"С" 8521, to 35°В 
"В" 65°L бо 65°R 
"В" 10°L to 65°R 


Reset azimuth scan switch to "В" 

vary elevation scan control up and down; ground echoes should appear at 
the lower antenna angles, and disappear at the higher antenna angles; 
return el-scan control to detent 


30 mile mode - check that the 30 mile marking is illuminated 


a - unlock hand control -- press the action switch; observe that the range 
gate marker appears on the range sweep trace at 7-1/2 miles 


b - move the hand control forward and backward; check that the range 
gate marker moves from the 15 mile position down to the main bang 


с - move the hand control so that the range gatemarker coincides with 
the altitude mark or the main bang; note that attack display appears 
on the scope 


Warning: Do not attempt this with AFCS engaged. 


d - while holding the action switch, move the hand control from side to 
side, and check that the range sweep trace follows the hand control 


e - check the altitude mark appears on the range sweep trace at a position 
corresponding to aircraft altitude 


f - note that characteristic ground or cloud echoes appear on the scope at 
correct range, azimuth, and elevation 
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ТУ 


6- 6 mile mode - check the 6 mile marking ів illuminated 
а - press the action switch, move the hand control forward and backward 


b - check that the range gate marker travels the full length of the range 
sweep trace 


c - while holding the action switch, move the hand control from side to side 
and check that the range sweep trace follows movement of hand control 


d - return to search; check that the altitude mark appears on the range 
sweep trace at a position corresponding to aircraft altitude 


Note: This must be done below 36,000 feet indicated altitude. 
7 - return to 30 mile mode -- 


While holding the action switch actuate the elevation roller switch on the 
hand control up and down. Check that the aspect of display varies. 


8 - return to search 


Note: Е electronic cooling light illuminates: abort the flight. 


GROUND MAP 


1- turn radar mode switch to ground map; check that the 6 mile and 30 mile 
markings are not illuminated 


2- move the elevation control switch UP; check that the ground display dis- 
appears; move the elevation control switch down, check that the ground 
display reappears 


3 - check that the strobes follow corresponding movement of the hand control 

4 - fly a heading toward an identifiable terrain feature 

5 - turn the elevation scan control to provide a radiation angle appropriate to 
an estimated range requirement; check accuracy of screen presentation 
by visual reference to terrain features 

6 - move hand control until the lower strobe is Just below the reference ter- 


rain feature; press the beacon expand switch and check that the expanded 
display appears on the scope 
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7 - antenna stabilization check: 


а - return to search in ground map mode; move the elevation scan control 
to detent 


b - perform a bank to the right and a bank to the left; place the aircraft in 
а 15? dive and a 15° climb; while these maneuvers аге being performed, 
check that the orientation of map display on the scope remains constant 


V 
BEACON OPERATION 


1- set radar mode switch to beacon; check 6 mile and 30 mile light not 
illuminated 


2 - fly a heading toward one of the following stations: 


a- March AFB 2-2 
b- ЕІ Того 1-2-1 
с - Downey 2 

1- 


(し d - San Diego 


3 - set Ше armament selector switch to З RAD ог 24 rockets 


2-1-1 


4 - turn the elevation scan control to provide а radiation angle appropriate 
to the estimated range requirement; check that the coded beacon response 
appears on the scope 


5 - depress the action switch, move the hand control until the lower strobe is 
just below the lowest horizontal bar of reply; brighten the reply to best 
response with the elevation roll switch; press the beacon expand switch 
and check that the expanded display appears on the scope 

VI 
' ANTI-JAM CHECK 


1 - system in auto search and 30 mile mode 


2 - press anti-jam button and hold at 2 second intervals; check that targets 
and indicator trace remain on scope 


Note: A slight variation in target definition and intensity may be noticed 
С, during this check. 
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{ЗЕЕ FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО TF-102A) 


AIRPORT AT AN 


ASSIGNED ALTITUDE. AN IN-TRAIL POSITION WILL BE FLOWN BY 


THE INTERCEPTOR AND THE TARGET AIRPLANE WILL RENDEZVOUS OVER PALMDALE 


THE INTERCEPTOR DURING SNAKE MODE CHECKS. THE FLIGHT PATTERN SHOWN IN 
1 FIGURE 1 WILL ВЕ ОЗЕР FOR SYSTEM СНЕСК$ IN THE ATTACK MODES. 


УП 


5МАКЕ МОРЕ OPERATION - Check іп the 6 mile mode with armament switch to arm. 


Set armament selector switch to ЗМАКЕ and arming switch to ARM. Follow and maintain а 


constant distance 


1- 


10- 


Note: 


C Note: 


from the target airplane. 


press action switch on hand control and lock on to target airplane at 
approximately 5,000 yards; check that attack display appears on scope 


check range rate arc at zero position on indicator and range circle remain- 


ing at constant diameter; also check that steering dot is centered 


increase range to 6000 yards; check that range rate arc is moving In a 
counter-clockwise direction 


decrease range to 4000 yards; check that range rate arc is moving in a 
clockwise direction and that range circle has begun to shrink 


make a 50* turn to the right; check that indicator trace and steering dot 
move to the left and that system maintains lock-on 


make a 100° turn to the left; check that indicator trace and steering dot 
move to the right and that system maintains lock-on 


place aircraft in a 30? climb; check that dot and artificial horizon move 
down and that system maintains lock-on 


place aircraft in a 30” dive; check that artificial horizon and steering dot 
move up and that system maintains lock-on 


position interceptor so that a 30? tail attack can be made 


decrease range to 200 yards; check that pull-out presentation appears on 
Scope without armament doors opening 


2000 yards equals one radar mile. 


Reference circle will not shrink in the snake mode. 
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d (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТР-102А) 
УШ 


MISSILE ATTACK (Lead Collision Course) 


Position interceptor so that a 90° lead collision course can be flown toward the target airplane 
(see figure 1). Set salvo selector switch to MISSILES 3 RAD. 


1 - obtain lock-on and check for attack presentation 
2 - check indicator trace for correct position relative to target 


3 - during the attack run, check that range rate аге indicates correct rate of 
closure and that indicator trace is moving toward center of scope 


4 - check that visual contact exists between target and interceptor during last 
3 miles of attack run 


5 - check that range circle is decreasing in diameter 


6 - check that reference circle shrinks to 1/4 inch diameter during final phase 
of attack run, ("В" Time) 


7 - check stability of steering dot during final attack phase for both pitch and 
yaw 


8 - check for pull-out presentation on scope and observe location of indicator 
trace near center position 


9 - visually observe relationship of target to interceptor at time pull-out signal 
appears 


Note 1: During a normal 90° lead collision run, no maneuvering is required 
for interceptor to pass clear of target. 


Note 2: The target ship will be responsible for avoiding collision with the 
interceptor. 


Note 3: If lock-on is lost in the missile mode, the radar must be recycled by 
returning ACP switch to snake for 5 seconds. 


WARNING: Failure of azimuth angle of target to decrease and of range sweep 
trace to move toward center of scope during final portion of 
attack rum is an indication that a collision course with the target 


P is being flown. 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
ІХ 


ROCKET ATTACK (Lead Collision Course) 
1- set ACP switch to 24 rockets 


2 - the rocket mode can be flown in the same manner as the missile mode with 
the following exception: 


3 - check that range circle begins to shrink at 5000 yards and reference circle 
decreases to 1/4 inch in diameter; the reference circle decreases to 
1/4 inch at 20 seconds to fire 


Note: Other than Note No. 3, the same notes and warnings that applied to 
missile attack will apply to rocket attack. 


x 
HIGH ALTITUDE CHECK - 52,500 feet 
1- radar mode switch to 30 mile 
2 - check range sweep trace normal - no appearance of arcing on the scope 
3 - check that ground return appears at proper position on the scope 
4 - make normal rocket run on the target airplane from this altitude 
5 - make normal missile run on the target airplane from this altitude 
WARNING ALL RADAR FLIGHTS:: Turn radar power switch to STANDBY 
а - during accelerated maneuvers 
b- while making ап ILAS approach 
с - before landing 
XI 
CROSS CHECKS IN THE EVENT OF А FAILURE 
1- Loss of Video: 


а - check Гог presence of main bang 


42 
CONFIDENTIAL 


CONFIDENTIAL 


F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES-SECTION ПІ- RADAR FLIGHT TEST ЖА... 


С (SEE FINAL РАСЕ 5ЕСТІОМ И РОК EXCEPTIGNS APPLICABLE ТО ТР-102А) 


b - depress action switch; check that range gate appears оп the range 
sweep trace 


с - check if video appears back on the scope when going from STANDBY 
to ON, or from WARM to ON 


d - check the range sweep trace; note if it brightens momentarily every 
four seconds 


2 - Loss of В Scan: 


а - actuate anti-jam button for two seconds, then go to STANDBY and back 
to ON 


b - check AC power 
с - check cabin pressurization 
d- 1- turn radar power switch to OFF 
C 2 - turn the right intensity control to mid-position 
р 3 - turn IF gain control full counter clockwise 
4 ~ turn radar power switch to ON 


5 - adjust the right intensity control and the IF gain control as listed 
in After Engine Start Procedure 


3 - erratic steering dot - check if the range sweep trace із steady 
4 - weak video - check ground map return 


5 - по ђеасоп return, go to STANDBY and back to ОМ 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ.102А) 


ARMAMENT SYSTEMS 
TO ACCOMPLISH THE FOLLOWING CHECKS, IT IS NECESSARY THAT A "T" TO "я" 
JUMPER BE INSERTED IN THE R/H AFT 5401 PLUG, THE COCKING MECHANISM ON THE 
3 FORWARD MISSILE LAUNCHER RAILS BE PULLED BACK AND LOCKED, (THIS WILL 
NOT BE NECESSARY IF BALLAST IS ON THE RAILS), TO SIMULATE THAT THE MISSILES 
HAVE NOT LEFT THE LAUNCHERS AT THE FIRE SIGNAL, AND THE ROCKET INTER- 
VALOMETER OUT-PUT PLUG IS TIED BACK AND STOWED. 
I 
TRIGGER SALVO 
Operation to be conducted in a clear area with target ship іп formation to check the operation: 
1- ROCKET MODE 
а - radar ON 
b - arm safe switch to ARM 
c - ACP switch to rocket trigger salvo 
d - squeeze trigger to first detent - (missile bay doors should open) 
е - squeeze trigger all the way - (missile bay doors should close) 
f - release trigger 
Note: Radar ON is not necessary for any trigger salvo cycling, but this will 
put it in readiness for later radar cycling. Arm safe switch is to 
remain in the armed position for the entire armament check except 
to get out of missile misfire. 
2- MISSILE MODE 


а - ACP switch to missile trigger salvo 


b - squeeze trigger to the first detent (missile bay doors should open and 
the aft launchers should extend) 


с - squeeze trigger all the way back (aft launchers should retract, the 
front launchers should extend, retract and the missile bay doors 
should close) 
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(SEE FINAL PAGE SECTION И FOR EXCEPTIGNS APPLICABLE ТО ТР-102А) 


H 


RADAR TIE-IN 


1- 


ВОСКЕТ МОРЕ 


з- 


b- 


Note: 


С 


MISSILE МОРЕ 


a- 
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arm safe switch to ARM 


reset intervalometer by returning ACP switch to the rocket trigger 
salvo position for 10 seconds 


check that the radar is not locked on; (to prevent inadvertent cycling 
of the armament system); then turn ACP to 24 or 48 rockets 


lock-on to target and make normal radar pass; (the doors should open 
at approximately 6.5 seconds before fire-time); the doors should close 
immediately after FIRE 


It is necessary to stop momentarily (5 seconds) at the snake position 
in any radar operation to clear гадаг. Radar will cease to scan when 
switching the ACP switch through either the ROCKET OPT or the 
missile 3 OPT positions. To return to search you must depress the 
AUTO SEARCH button on Ше left stick grip. 


To repeat radar rocket run, clear radar by going back to SNAKE 
momentarily and reset intervalometer. 


It is possible when re-cycling the intervalometers from the missile 
trigger salvo position for the missile intervalometer to rëset before 
the rocket intervalometer. In this event place the arm safe switch to 
ARM, clear radar by going to "Snake" for 5 seconds, and re-cycle 
intervalometer. 


arm safe switch to ARM for minimum of 2 minutes; (time needed for 
004 box to time out) 


ACP switch to SNAKE (5 seconds) 
ACP Switch to ALL 


lock-on to target and make a normal missile pass; (the doors open 
and the aft launchers extend at D time, no more than 3 seconds before 
E time); at E time the aft launchers will retract and the forward 
launchers will extend; at this time the misfire light on the ACP panel 
will illuminate indicating that a misfire has occurred 
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С, (SEE FINAL PAGE SECTION Il FOR EXCEPTIONS APPLICABLE TO TF.102A) 


e - depress the push to retract button and hold until the forward launchers 
retract and the doors close 


Note: Releasing button before sequence is complete will stop cycle in an 
intermediate position, Launchers will fully retract. Doors can be 
closed by actuating push-to-re-tract button again. 

To repeat radar missile runs - re-cycle intervalometers. 
It is possible when re-cycling the intervalometers from the rocket 
trigger salvo position for the rocket intervalometer to reset before 
the missile intervalometer. 
In this event place the arm safe switch to ARM. Clear radar by going 

| to snake Рог 5 seconds. Re-cycle intervalometer. Clear гадаг Бу 
going back to snake. 

THREE POINTS TO REMEMBER 
1- RE-CYCLE RADAR 
(し 2 - RE-CYCLE INTERVALOMETER WITH ARM SAFE SWITCH TO ARM 


3 - ALWAYS ВЕ ІМ "SEARCH" BEFORE SELECTING ARMAMENT POSITION 
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( (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


ーー 
ーー 


1109 TURN 


709 TURN 


x 


A 


459 TURN + 
----- RADAR LINE OF SIGHT S 
+ TARGET 250 КМОТ5 | 


ЗМАКЕ МОВЕ 


> INTERCEPTORS 350 KNOTS 


FIGURE 1 | 
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Dx CONVAIR-PALMDALE 17 DECEMBER 1956 
PRODUCTION FLIGHT DEPARTMENT. 


1. THE BASIC F-102A PRODUCTION FLIGHT TEST PROCEDURE DATED 1 NOVEMBER 
1955 WAS APPROVED ВУ AMC LETTER МСРНЕС (RDZSFG/19A) WES/eh DATED 28 MAY 


1956. 


2. THE FOLLOWING PROCEDURE MODERNIZES THE BASIC PROCEDURE IN ELABORATION 
OF TOLERANCES AND TECHNIQUES GAINED THROUGH ONE YEAR OF EXPERIENCE. IT DOES 
NOT IN ANY MANNER CHANGE THE INTENT OR OBLIGATION INCURRED BY PARAGRAPH 1 


ABOVE. 


3. THE PURPOSE OF THIS PROCEDURE IS TO PROVIDE STANDARD GUIDANCE FOR 
PRODUCTION FLIGHT TESTS IN DETERMINING SPECIFICATION CONFORMANCE OF THE AIR- 
CRAFT AND ITS SYSTEMS, IT DOES NOT SUPPLANT ANY PUBLISHED TECHNICAL ORDERS 


PERTAINING TO THE F/TF-102A. 


の = 
ka = » 


В. W. WARDEN, JR. ASL 
CHIEF PILOT 
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FOREWORD 
The F/TF-102A Production Flight Test Procedures are divided into three sections: 

Section I- Preflight Inspection consisting of all checks, inspections, and operations 
performed by the Flight Test Engineer prior to the 
release of the interceptor for flight from Convair 
San Diego. 

Section II - Functional Flight Test including all functional flight checks performed on 
taxi check, initial flight out of Convair San Diego, 
and subsequent flights. 

Section Ш - Radar Flight Test scheduled upon completion of the functional flight test in 
conjunction with a target aircraft. Надаг Flight Test 
includes complete check of the fire control and arma- 
ment systems. Mechanical discrepancies may be 


carried forward from Section II but must be checked and 
Си cleared оп the гадаг flights. 


Generally an aircraft shall have performed satisfactorily during Section I ої the Production 
Flight Test Procedures before being released for Sections П and ПІ. Minor discrepancies 
may be waived at the discretion of the pilot providing they are cleared before completion of 


the final section - Radar Flight Test. 


These procedures cover Sections II and Ш only. Section І is published separately. 
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(SEE FINAL РАСЕ SECTION И FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


SECTION II 
FUNCTIONAL FLIGHT TEST 


I 
LOADING 


1 - Release: sign and note aircraft servicing, special limitations, and 
shortages. 


2 - Weight and Balance: check center of gravity (cg) limits 26.59 to 30.5% 
mean aerodynamic chord (mac). 


(2 3 - Engineering Limitations: геад апа note limitations for this particular 
aircraft. 


Note: in addition to these items the preflight inspection form and engine-run 
sheet will be reviewed prior to acceptance of a "green" aircraft for ferry 
flight to Palmdale. The ferry pilot will retain a copy of all five (5) 
aforementioned forms and turn them in to the Palmdale Flight Dispatch 
upon arrival. 
п 
ЕХТЕВМАТ, СНЕСК 
1 - left-hand intake and boundary layer ducts clear 
1 2 - left-hand duct extension secure 
3 - left-hand electronic bay door secure 
4 - rocket jump angle уапе for security and torque paint 


5 - left-hand static ports clear 


C 6 - radome condition and security 
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( (SEE FINAL PAGE SECTION Ії FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
7 - pitot mast and head secure, pitot cover removed, and static ports clear 


8- right-hand static ports clear 
9 - right-hand electronic bay door secure 
10- nose wheel door and well area - no leaks, door seal, taxi light, circuit 
breakers, battery, dust curtains, microswitch, oleo inflation (should 
measure 5 Inches between scissors axle bolt), tire inflation, tire condition, 
Blippage marks, steering damper, and gear down lock pin removed 
11- right-hand intake and boundary layer ducts clear 
12 - right-hand duct extension secure 
13 - lower electronic door secure 
14- right-hand missile doors, hinges, and contour 
15 - right-hand wing leading edge and wing fences 

З, 16 - ram air turbine compartment - primary and secondary fluid level - 

1 reservoir caps, primary and secondary accumulator pressure 750 pounds 
per square inch (psi), leakage, general condition, and security; foreign 
materials - (ram air turbine (RAT.) kit installed if required); ram air 
turbine turns freely (clockwise); rat. door will be closed by Inspector after 
leak check 

17 - right-hand main gear well area, tire condition, slippage mark, brake and 
lines, fairing doors, landing light, gear microswitch under roller, rate 
gyros warm and turning (external power ON). АП circuit breakers IN, 
strut extension between axle scissors bolt 5-5/8 inch. Static trailing wire 


grounded 


18 - right-hand engine compartment - leaks - fire warning conduit, flight 
controls 


19 - right wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
fairing binding 


20 - right-hand fillets for elevon rubbing 
21 - vertical fin condition and drag chute installation 


С; 22 - rudder area Гог leakage 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


23 - afterburner nozzles for closure and warpage 
24 - afterburner flame holder and general condition of tail pipe 
і 25 - left-hand fillets for elevon rub 


26 - left wing (lower side) fuel panels for leaks, elevon actuator for leaks, and 
] fairing binding 


27 - left-hand engine compartment - leaks, condition and security of all lines, 
Shelly unit pin (flush), and throttle linkage 


| 28 - left-hand main gear well area - йге condition, slippage mark, brake and 
Ў lines, fairing doors, landing light, gear microswitch under roller, pitch 
gyro warm and turning (external power ON), strut extension between axle 
scissors bolt 5-5/8 inch static trailing wire grounded, high pressure 
pneumatic system gage 3000 psi, +200 psi, combustion starter selector 
switch for external air start and pre-charge missile bay doors (circuit 
breakers IN, depress switches and receive amber and green lights) 
29 - left wing leading edge and wing fences 
- left missile doors, hinges, and contour 
31- fuselage external canopy jettison lanyard cover for security 
32 - oxygen filler cover on and secure 
HI 
BEFORE ENTERING COCKPIT 
1- wheel chocks in place 
2- bridle installed (ground run only) 
3- area clear (blast area and forward intake areas) 


4 - fire truck standing by 


5 - canopy hold safety bar installed 
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(SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO TF-102A) 
IV 


ON ENTERING COCKPIT 


1- while on ladder, check entire upper surface of aircraft for damage, loose 
plates, "Q" intake ports and general condition 


2 - mechanical linkage from canopy to arm ejection seat for security and 
connections 


3 - canopy and windshield glass for damage, i.e., scratches, distortion, dis- 
coloration, delamination, etc, 


4 - initiator pins all removed 
5 - arm rests down and locked 
6 - right arm rest safety pin installed 
7 - canopy Jettison handle in detent 
у 
РБЕ-5ТАВТ СОСКРІТ СНЕСК 
1- external АС апа ОС power applied 


2 - adjust rudder pedals and seat. Check pedals aligned and seat for excessive 
play (1/4-inch maximum) 


3 - fasten shoulder harness and lap belt: 
а - check inertia reel in locked and unlocked position 


b - check force required to open lap belt, should not be less than 5 pounds 
or more than 15 pounds 


4 - personal equipment leads fastened and checked, (oxygen hose, "С" connec- 
tion if applicable, radio lead, etc.) 


VI 
COCKPIT LEFT-RIGHT CHECK 
1- left aft circuit breaker panel 


2 - spare lamp supply 
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(С, (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО TF-102A) 
3 - тар case 


4 - "а" suit control valve 
5 - mask de-fog ве! as desired 
6 - Fuel Control: 


а - tank selector - both tanks to ENGINE, selector knob must be pushed іп 
slightly to turn; also check security of the knob 


b - boost pumps - check one at a time and leave the left forward pump ON 
to recharge the combustion starter fuel flask for next start 


c - push to test fuel quantity. If totalizer needle moves this indicates sys- 
tem working normal. И button is held the system 1s grounded and will 
indicate approximately 200 pounds below the empty mark 

d ~ check fuel quantity reading against actual fuel on board (total in gallons 
X fuel specific: weight = total pounds on gage reading) tolerance is 
2160 pounds and +4% of Indicator reading. Fuel specific weight is 6.5 

a pounds per gallon 059"Е.) 

e - check left and right position readings for each No. 3 tank. (No. 3 tank 
capacity is 159 gallons of which 157 gallons are usable. То find the 
correct reading in pounds multiply 157 gallons by fuel specific weight. 
Tolerance 18 the sum of +160 pounds and +4% of indicator reading.) 

Т- ARC-34 - OFF 

8 - ram air turbine handle - IN 

9 - throttle - OFF 
10- speed brakes switch - NEUTRAL 


11- emergency fuel (turn ON and check for light on master warning panel). 
Return switch to NORMAL guard down 


12 - Oxygen Equipment (MB-2 Regulator): 
а - check pressure (1800 pounds) 
b - check ON - OFF lever for freedom of movement. Set to ON 


с - set 100% or NORMAL 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО TF-102A) 
d- press to test EMERGENCY. Check for pressure flow 


e - check tear drop blinkers 


13 - landing gear control handle DOWN. Gear indicators down and locked. 
Press test button - warning light in handle should illuminate 


14 - Landing - Taxi Light Switch: 
а - check taxi light (ground man to check) 
b - check landing light (ground man to check) 
с - switch to neutral - (OFF) 
15 - lower left circuit breaker panel (all IN) 
16 - emergency gear extension handle IN. Safety clip installed - if applicable 
17 - Cabin Pressure Switch: 


а - check installation, should have to pull spring loaded switch out to place 
in RAM position 


b - turn switch to OFF position 
c - note that cabin altimeter reads approximately field elevation 
18 - drag chute handle IN 
19 - needle and ball (reads aircraft attitude) 
20 - clock set 
21 - altimeter set (field elevation) 
22 - rate of climb needle (reads zero) 


23 - MM-2 attitude indicator. (Check that adjust knob changes reference and 
turns freely.) 


24 - air-speed indicator (reads zero and index knob turns freely) 


25 - Omni course setting knob turns freely. (VHF Nav power switch OFF. 
Flags should be showing.) 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТР.102А) 


26 - 


27 - 


28 - 


29 - 


30 - 


31 - 


32 - 


33 - 


Engine Instruments: 
а - tachometer - zero - check limit markings 
(1) GREEN band - 9095-9895 
(2) RED mark - 102% 
Ъ - exhaust temperature - zero - check limit markings 
(1) GREEN band - 4702-6109 
(2) RED mark at 660? and 670? 


c - ratiometer. Knob turns freely and index moves in the right direction. 
Check cruise and takeoff position 


d - hydraulic pressure gage: select primary and secondary. Red light 
should be illuminated, if not, check circuit breaker. Check limit 
markings 
(1) GREEN band - 2500 psi and 3000 psi 
(2) RED mark - 1000 psi and 3100 psi 


e - fuel flow - zero 


check fire warning and overheat circuit, FLASH in over-heat position. 
STEADY in fire position 


radar intensity controls 

turn IF gain control DOWN, fully counter-clockwise 
anti-clutter switch OUT 

storm lights - ON - check lights then turn OFF 


Note: with storm lights ON flight instrument and all warning lights will 
be at full brilliance. 


canopy lock handle OUT. (Light illuminated CANOPY UN-LOCK) 
Master Warning Panel: 


а - check TEST position, all positions should illuminate plus master 
warning light 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF-102A) 
Note: there are two light bulbs in each panel, if one is burned out 
only half the labeling will be readable. 


b - check RE-SET position 
34 - check electrical panel: 
а- AC generator - OFF 
| b - DC generator - OFF 
: с - battery - OFF 
4- АС bus - Normal (guard down) 
e - master - Normal (guard down) 
35 - check УНЕ Nav: 
а - power switch OFF 
(С; b - selector knobs turn freely 
36 - J-4 Compass Control: 
a- N on hemisphere selector 
Í b - set latitude dial (34° @ PMD and 33° @ SAN) 


c - select DG position and turn compass card by the SET + control. Turn 
off heading 10-40° 


d- select mag and note that the compass card fast slaves to the approxi- 
mate aircraft heading 


37 - check list (security and legibility) 


38 - check Identification Friend or Foe (ТЕЕ) control for selection, installation, 
then to STANDBY 


39 - check right circuit panel (all breakers IN) 
40 - Armament Panel: 
Gs а - arm switch SAFE - (guard down) 


b - arm selector SNAKE 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF-102A) 


41- Ашошайс КОНШУ Control System (AFCS) Control Panel: 
а - direct manual (yaw damper/turn coordinator) - OFF 
b - altitude hold - OFF 
с - AFCS - OFF 
d- AILAS - OFF 
42 - Radar: 
a- elevation scan - NEUTRAL 
b - azimuth scan - BROAD 
с - power - OFF 
d- 30 mile search 
43 - Center Pedestal: 
а - pitch damper - OFF 
b - trim servo - OFF 
с - Nesa - NORMAL (must pull to place OFF) 
d - temperature control - check auto and manual positions 
e- exterior lights - OFF 
f - anti-ice - OFF 
g - de-fog - OFF 
h- rain clear - OFF 
i - pitot heater - OFF 


} - all light rheostats ON for approximately 15 minutes. Check for 
shorts, etc. (may be turned OFF during flight) 


k - make general quality check of cockpit (splitter screen, paint, glare 
shield, scope alignment, etc.) 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION 11 FUNCTIONAL FLIGHT TEST AA. 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A; 


VII 


PRE-START CHECK 


УШ 


БТАВТ 


1- emergency fuel OFF (warning light OUT) 

2 - fuel selector (both tanks to ENGINE) 

3 - left and right forward pumps ON 

4 - master switch ON 

5 - battery switch ON - (to assure start if external DC power fails) 
6 - throttle - OFF 

Т - signal for external air to be turned ON 


Note: One start will be accomplished utilizing the aircraft's high pres- 
sure pneumatic system during Convair shakedown. 


Depress ignition button and hold. Move throttle outboard. When combustion 
starter fires, move throttle inboard and up to IDLE in one continuous motion. 
Continue holding ignition button until starter cuts out at approximately 30%. 
START may be aborted at any time by releasing ignition button and placing 
throttle in OFF position. 

Check: 

1- idle rpm 55-65% No 

2 - fuel flow 800 pph minimum 

3- ТТ; 340° maximum stabilized IDLE 

4 - oil pressure warning light ~ OUT 


5 - hydraulic pressures 3000 + 150 psi 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION 11- FUNCTIONAL FLIGHT TEST р чо 


С; (SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТР-102А) 
ІХ 


POST START CHECK 
1 - signal for external starter air to be removed 
2 - AC generator switch - re-set and ON 
3 - DC generator switch - re-set and ON 
4- signal for external electrical power to be removed 


Note: Check master warning panel. If AC or DC warning light 
illuminates, re-set generators. 


5 - Check electrical system as follows: 


а - place DC generator switch OFF. Check that master warning panel 
reads DC power failure. (If not, check external power removed). 
If warning lights remain illuminated, battery is connected. Generator 
switch back to ON position. 


b - place battery switch to OFF. If warning lights remain illuminated the 
DC generator is operating. 


Note: If at any time all DC power is lost the armament system must 
be recharged. 


с - AC generator switch OFF. Master warning panel should read АС 
POWER FAILURE. (I not, check external power removed). 


d- place AC bus switch to EMERGENCY. Check voltmeter selector. 
Should read 103-140 volts on all phases except 26 volts which should 
read 26 volts. Note boost pump lights ON. (Non-essential bus). 

e - АС generator switch to ON. Then turn AC bus switch to NORMAL. 
(Check AC warning light OUT). Check all phases, should read 115 


volts +3 on all phases, 26 volts position should read 26 volts. 


6 - electronic cooling light, OUT. (If not OUT advance throttle slightly and 
return to idle, light should go out). 


Т - Radar to STANDBY or ON 


б 8- АКС-34 ОМ 
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PTF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION 11- FUNCTIONAL FLIGHT TEST ж. 


(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


9 - boost pumps ON individually and note АС voltage. (Aft pumps first and note 
lights OUT). 


10 - Flight Control Checks: 


а - move rudder pedals full throw and check for binding, pedal force, 
correct rudder travel, and centering 


b - deflect ailerons fully (7°) both directions and check correct travel, 
centering, and the following forces: 


(1) break-out force (2 pounds +1/2 maximum) 
(2) 5° stop (force із 13 pounds + 1 1/2) 
(3) 7" stop (8 pounds increase in force) 


с - deflect elevons fully both directions (up 25°, down 8°) and check correct 
travel, centering, and the following forces: 


(1) break-out force (2 pounds #1/2 maximum) 


(2) up and down stops (force under static conditions is approximately 
40 pounds +4 up and 12 pounds +3 down) 


Note: Control break-out forces check. By use of fish scale 
check the force necessary to start control movement. It 
will be necessary to station a man at the elevon to signal 
when movement is started. 


11 - Hydraulic Check: 


а - select primary system on the gage and from neutral move the stick full 
forward, full aft, and back to neutral, in one continuous motion. The 
pressure should not fall below 1200 psi and hydraulic warning light 
should not illuminate. 


b - select secondary system and check the same as above, except the 
pressure should not fall below 1000 psi. 


с- engage trim-servo; operate speed brakes through two complete cycles 
and check gage for normal fluctuation, trim servo tie in and restrictor 
action. 


(0 の d - during ali stick movements Ше hydraulic pressure should stabilize 
at 3000 pounds +150 pounds within two seconds after control movement 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT TEST ЖА... 


(SEE FINAL PAGE SECTION || FOR EXCEPTIONS APPLICABLE ТО ТР-102А) 


12 - 


13 - 


14 - 


15 - 


із stopped. (Recovery rate із Фе most important check of the 
hydraulic systems). 


Damper Check: 

a - engage manual mode (yaw damper and trim coordinator) 
b - engage pitch damper 

с - engage trim servo 

d - repeat controls full throw check 


Note: Rapid lateral movements of stick may induce rudder kicks. 
This condition normal] during ground checks only. 


е - press Emergency Direct Manual on right-hand grip. Manual mode, 
pitch damper, and trim servo should disengage. 


Trim Rate Checks: 


а - rudder: authority is 7 1/2? Land В. Rate is 1.5°/seconds or total 
throw (15°) in 10 24 seconds. 


b - aileron: authority is 3° up or down, Rate is . 6¥ seconds or total throw 
(6°) in 10 +4 seconds. 


c - elevator: authority is 2°down and 9° up. Rate is 1. 17 seconds or total 
throw (11°) in 10 +4 seconds. 


Take-Off Trim 


Check from maximum deflection each way for dead spots, i.e., right 
aileron, forward elevator and right rudder. Surfaces should center in 
the following order: aileron, elevator, rudder, and take-off trim light 
should illuminate. Take-off trim limits are elevator 5° up 31/29, rudder 
0° +1/2°, and ailerons equal. Visual reference to these surfaces may vary 
due to manufacturing tolerances within the elevon and wing tip installation. 


Automatic Э М Control System (AFCS) Check: 


Note: AFCS may be ground checked and operated in flight with radar in 
STANDBY or ON. 


а - fast erect radar horizon upon completion of 4 1/2 minute warmup 
cycle. 
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PTF-102 А PRODUCTION FLIGHT TEST PROCEDURES - SECTION Il- FUNCTIONAL FLIGHT TEST p _ 


(55 (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
b - engage manual mode, pitch damper, and AFCS in this order. 


Note: Engage AFCS with momentary interrupt switch depressed. 


c - release MI, check AFCS remains ON, controls remain stable, and 
that lockout valves engage after 1 1/4 second time delay. 


d - depress MI and move controls laterally and longitudinally. Control 
movement should be normal and AFCS will disengage during lateral 
movement as ailerons reach limit switch at approximately 3” left and 
right. 


e - beep trim laterally left and right. AFCS and pitch damper will dis~ 
engage as ailerons reach limit switches at approximately 3° left and 
right. Pitch damper may not disengage due to collapse of lockout 
valves causing premature AFCS disengagement via lockout switches. 
Premature disengagement is not considered a discrepancy as long as 
3” aileron movement is not exceeded. 


f - reengage AFCS and beep trim longitudinally. Trim will be normal 

through full trim authority and AFCS will remain ON. Stick will 
С, continue їо move approximately 1.5 seconds after release ої Беер 

button due to smoothing circuitry. Trim follow-up may also be 
checked at this time by turning AFCS switch OFF. If trim follow-up 
is satisfactory, controls will hold the beeped trim position. A slight 
stick transient is allowable (0.47 maximum). Do not еер trim beyond 
normal trim limits. 


E- manually over-power AFCS by moving controls laterally and again 
AFCS and pitch damper should disengage up on reaching aileron limit 
switches (10-15 pounds stick force). Pitch damper may again not 
disengage due to reasons explained in step e - above. 


Note: Abrupt up elevator should disengage AFCS and abrupt down 
elevator may or may not disengage AFCS. This is a by- 
product of low force lockouts and lockout switches. Such dis- 
engagement is not necessary for protection of the aircraft 
since the pitch "а" limiter provides this safety feature. 


h - reengage AFCS. Hit EMERGENCY DISCONNECT on stick. This 
should disengage manual mode, pitch damper, trim servo, and AFCS. 


i - re-set take-off trim, check elevons visually. 


E 16 - Nesa Control: NORMAL, note that glass warms and that no excessive 
distortion, discoloration, delamination, and/or cracks appear. 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION И- FUNCTIONAL FLIGHT TEST p uu 


(SEE FINAL, PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТР-102А) 


17 - Anti-Ice: place switch in ће MANUAL position at stabilized idle and note rpm 
drop. Place switch directly to AUTO and note that the rpm recovers. The 
master warning panel light should be OFF in manual and auto positions. Do 
not attempt flight if engine rpm cannot be regained with switch in OFF 
position. While making this check no glycol flow should be noted as this is 
rendered inoperative by main gear door close switch. 


18 - mask de-fog: set at approximately 12 o'clock for pressure suit flight 
19 - Radar Pre-flight check. (See Section III). 


20- ARC-34: make radio check on channel 10 and obtain mean ratiometer 
setting 


21- ratiometer: set ratiometer (T. O. window). 


22 - Canopy: signal for the ground crew to remove canopy hold fixture and 
perform the following: 


а - depress canopy hold button and check counter balance. The force 
required to move the canopy up or down should not exceed 15 pounds. 


b - release button with the canopy in an intermediate position and note that 
the canopy will hold. (If taxi hold position is inoperative, have crew 
chief check external release button on upper left duct). 

с - close canopy and allow canopy to cinch down - the force required to 
initiate cinch down action should not exceed 15 pounds. Canopy should 
cinch down in approximately 4 seconds from 2 inches to 6 inches above 


longeron 


а - push lock handle in - the canopy locks should not bind on the rollers, 
the handle should move freely, and the light should extinguish. 


e - pull canopy handle out and note that cinch down pressure is relieved 
and that canopy will open freely 


Í - taxi with canopy as desired 
x 
TAXI CHECK 


G During taxi electronic cooling will cease above 75% Nə rpm and a noise level 
change will be noted. 
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(SEE FINAL PAGE SECTION ІІ РОК EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


1- Мове Wheel Steering: 


а - check directional control and centering by depressing Nose Wheel 
Steering (NWS) button and operating rudders left and right. 


Note: Turning of nose wheel by steering button is limited to 50° 
left or right of center, at which point nose wheel is in free 
wheeling, and operation of the NWS switch is overridden 
by braking action. Braking action must be applied to bring 
the nose back to the 50° range, while at the same time 
holding the NWS switch depressed, in order to regain power 
steering. 


2- Brakes: 


make functional check of the brakes for pedal force, uneven response, 
and drag 


3 - Nose Wheel Strut: 
should not bottom during normal brake application 
XI 
TAKE-OFF CHECK 
1- Emergency Fuel System: 
a - with engine at idle, select fuel control switch to EMERGENCY. The 
emergency fuel ON light should illuminate, and fuel flow should read 
750 to 1050 pph. 
b - advance throttle to full military power and check fuel flow. Minimum 
is 6400 pph at San Diego (sea level) and 6000 pph at Palmdale (elev. 
2550 '). 


Note: ТТ below 640°. 


с - retard throttle to 80% Мо rpm andreselect NORMAL бие! system. (Note 
етегрепсу fuel warning light ОСТ). 


2 - Power Check: 


a - advance throttle to military power noting any binding or restriction 
in throttle movement 
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CONFIDENTIAL 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО TF-102A) 


XII 


TAKE-OFF 


XIII 


CLIMB 


b - check ratiometer against calculated value. (May take 30 seconds to 
peak). 


Note: H this reading is questionable, stabilize engine at full 
military for 3 minutes and re-check. 


c - check Мо rpm. (Мах. 102%} 
d - check that brakes hold in full military power 
e - check fuel flow (6000 min.) 


f - check exhaust gas temperature. 670? maximum on acceleration and 
640% maximum stabilized 


engage nose wheel steering button 
release brakes and assure NWS is engaged 


light afterburner by moving power lever outboard. If exhaust nozzle fails 
to open when afterburning starts there will be a rapid rise in temperature 
and loss of approximately 4% in rpm. І evidence of either of these 
conditions exists terminate afterburning immediately by moving power 
lever inboard 


check fuel flow, TT7, and Мо rpm during initial takeoff roll 


raise gear when safely airborne and check indicators for UP indication 


continue afterburning climb maintaining airspeed below 300 knots indicated 
air speed (IAS) on green airplanes; keep close surveillance on all engine 
instruments and be prepared to select the emergency fuel system if a drop 
in Мэ rpm and fuel flow is indicated 


during climb-out trim aircraft in pitch only, then at 300 knots TAS release 
Stick and note lateral roll-off and/or directional trim shift; if lateral 
roll-off exceeds 30? per second or directional trim shift exceeds 1/2 ball 
width record the amount and direction as a flight squawk 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION I- FUNCTIONAL FLIGHT TEST p чо 


(SEE FINAL PAGE SECTION |! FOR EXCEPTIONS APPLICABLE TO TF-i02A) 


3 - shutoff afterburner by moving the throttle inboard; check ratiometer to 
determine if nozzle closed 


4- relight afterburner by moving the throttle outboard; check time to light 
(2 seconds maximum) and engine instruments to determine if nozzle 
opened 


5 - retard throttle to aft stop in afterburning range; check continuance of 
afterburning in power range; (min. 2% No rpm) 


ху 
СЕАВ WARNING LIGHT 


Note: The landing gear warning system has 3 switches incorporated to 
illuminate the warning light under all landing situations in the event 
the landing gear is not in the down and locked position. One micro- 
switch is located at the military stop on the power quadrant, one 
meletron switch is actuated by air-speed and one meletron switch 
is actuated by altitude. 


1 - moving the power lever to full military will put out the light, as will 
increasing the airspeed above 321 knots or altitude above 13,500 feet 
+1000 feet, or at any time the gear is down and locked 


2 - during descent the light will come оп at 10,000 feet +500 feet if the air- 
speed is below 250 +15 knots, providing the throttle is aft of the military 
stop 


XV 

COCKPIT PRESSURIZATION (Level Off 15,000 feet) 
1 - check cockpit altimeter should read 10,000 feet +320 feet 
2 - check for fumes in cockpit 


3 - select OFF. (Pressure should bleed slowly to approximately 12,000 feet) 
with no in-flow to the cockpit). 


4 - select RAM; the dump valve should operate; some ram pressure will be 
noted depending on airspeed. The cabin altimeter will read approximately 
13,500. If suspected that the cabin dump valve did not operate, re- 
pressurize, select switch straight to RAM and pressure should dump 
immediately. 
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(SEE FINAL, PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 


5- re-select PRESS and note that the cabin altimeter returns to 10,000 feet 
= 320 feet within 45 seconds 


XVI 
COCKPIT TEMPERATURE CONTROL 
1- select AUTO-HOT and note temperature change (this may require 3 minutes) 


2- select AUTO-COLD, note that inflow air cools (this may also require 3 
minutes) 


3- select MANUAL-HOT, the temperature change should be apparent within 
approximately 30 seconds 


4 - select MANUAL-COLD (cool air should be felt almost immediately) 
5 - select comfortable level 


Note: The rheostat knob must be held in the detent position for MANUAL 
HOT and COLD. 


ХУП 
ЗРЕЕО BRAKES 


1- operate speed brakes through а complete cycle; note that the opening апа 
closing is symmetrical 


2 - check pitch response; pitch up will be noted on extension and slight pitch 
down on retraction if restrictors installed 


3- re-check with trim servo ON; this should compensate for pitch changes 
хуш 
LANDING GEAR 
1- cycle gear at 240 knots IAS; gear should extend and lock in 6 + 1 seconds 
2- observe secondary hydraulic system, aircraft response, and noise level 
3 - at least once during shakedown, the gear should be retracted by the 
EMERGENCY RETRACT BUTTON; depress the button with the gear handle 
in the down position and the gear should retract in 6 + 1 second. The red 


light will remain on in the gear handle; regain control of the normal sys- 
tem by placing the gear handle in the UP position 
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(SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО ТЕ.102А) 


Note: The EMERGENCY RETRACT BUTTON does not have to be held in 
for gear retraction when airborne. 


XIX 
TRIM 

1- check rudder trim, left and right 

2 - alleron trim, left and right 

3 - elevator trim, nose up and down 

4 - ас{ца{е takeoff trim-button; there should be no aircraft response 
хх 


СИМВ ТО 26,500 ЕЕЕТ СНЕСК 


1 - time turns: check turn and bank indicator during climb; hold 1 needle-width 
turn; aircraft should turn 45° іп 30 seconds (45 seconds); check both left 


бо апа right 


2 - check atrspeed indicator against Масћ indicator; when climbing through 
22,500 feet at 300 knots IAS, Mach indicator should read .68 + .01. 


Note: This is only an instrument check as the Mach meter and the air- 
speed both obtain information from the same source. 


ХХІ 
LEVEL АТ 26,500 FEET ALTITUDE CHECK 


1- Cabin Altimeter: should read 10,000 feet (+320 feet) at full differential 
pressure (5.0 40.1 psi) 


2- Electrical Check: check а-с voltages; all phases should read 115 (53) volts, 
except 26 volts which should read 26V; check d-c power by testing any 
warning light. 


3 - Emergency Fuel System: 


а - at 80% No rpm, switch to the EMERGENCY fuel system; advance 
(し throttle to full military; check Мо rpm, fuel flow and ТТ; 
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Л” {SEE FINAL. PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 


b - cycle afterburner, check re-light, aft stop for blowout, and after- 
burner range (2% М» rpm) 


с - retard throttle to 80% Мо rpm, re-select the NORMAL system 
XXII 
CLIMB TO 35,000 FEET ALTITUDE AND ESTABLISH LEVEL FLIGHT 
1- trim aircraft hands off to 0.8 Mach 
2 - engage manual mode; check engage transient. (1/4 ball maximum) 
3 - manual mode OFF; check dis-engage transient 
4 - push rudder and note natural aircraft damping 


5 - manual mode ON; push rudder as above and note damping to be approxi- 
mately dead beat 


6 - engage pitch damper; check for engage transient; (any pitch transient is 
С; 1 unacceptable) 


7 - pitch damper OFF; check disengage transient 
8 - induce pitch oscillation and note natural damping 


9 - pitch damper ON; induce pitch oscillation and note damping to be approxi- 
mately dead beat 


XXIII 
VMAX LEVEL AT 35,000 FEET 
Check the following: 
1 - Manual Mode: 
а - engage manual mode 
b - accelerate to Vmax level; this will normally be approximately 
1.16 Mach at standard temperature (-55°C at 35,000 feet). For 


each degree off standard add or subtract .005 Mach. 


с - check that all short period oscillations are damped through entire 
Speed range 
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F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION П- FUNCTIONAL FLIGHT TEST p чо 
ЭР (SEE FINAL PAGE SECTION ІІ FOR EXCEPTIONS APPLICABLE TO TF-102A) 
Note: Aileron forces should be equal to those of lower speeds. 
Elevator and rudder forces should increase. 


2 - Trim: 


а - during acceleration note lateral or directional trim changes; directional 
trim changes displacing more than 1/2 ball are unacceptable; lateral 
roll-off that requires aileron re-trimming in such an amount as to 
reduce level Vmax is unacceptable; if either of these conditions exist 
repeat check in direct manual mode 


Note: In direct manual mode lateral/directional short period 
oscillations will persist during acceleration or deceleration 
through 0.9 Mach to 1.1 Mach; a loss of elevon effectivity 
will be noted at approximately 0.92 Mach with trim servo 
OFF causing tuck down during acceleration and pitch up 
during deceleration. 


b - if any unacceptable engage transients or trim changes exist as stated 
above, then prior to landing, trim aircraft hands off level, 300 knots 
IAS at 10,000 feet altitude; do not retrim for remainder of flight; 
(し advise maintenance crews of this set trim condition before leaving 
aircraft 


3 - Trim Servo: 


а - check that during acceleration trim servo induces а nose-up trim from 
0.8 to 1.3 Mach 


b - check that during deceleration trim servo action is nose-down 


Note: The normal trim should always be operational and over-ride 
the trim servo when engaged. 


XXIV 
AFCS CHECK 

Note: As of this writing only heading hold and roll hold modes are 

operational. 

1 - airborne engagement of AFCS is the same as the ground procedure; how- 
ever, it is recommended that the aircraft be in trimmed straight and level 
flight with the radar horizon properly erected to wings level +3° prior to 

(у engagement 
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(5) (SEE FINAL PAGE SECTION II FOR EXCEPTIONS APPLICABLE TO ТЕ-102А) 
2 - upon releasing MI switch aircraft should hold attitude corre- 
sponding to radar horizon; aircraft response should be stable; а 1 1/4 
second delay will be noted after releasing MI before AFCS engages 


3 - depress MI and fly to various attitudes, release MI, note 1 1/4 
time delay, and aircraft stability in new attitude 


Note: Roll hold will not be operational for angles of bank less than 5° or 
more than 71°. Attitude should be established prior to release of 
MI. AFCS will not engage at pitch angles in excess of 77°. 


4 - a check of heading hold may be made by establishing a desired heading; the 
aircraft should maintain this heading under stable conditions and within 
the allowable limits of the J-4 compass; heading hold should be checked in 
both MAG and DG position of the J-4 compass 


5 - speed and altitude changes should not adversely effect AFCS operation; do 
not exceed 480 knots IAS below 12,000 feet with AFCS engaged 


6 - check longitudinal beep trim for correct aircraft response and trim follow- 
up 


(し 7 - check lateral beep trim for correct aircraft response; а,3 second delay will 
ensue upon release of the trim button within either heading hold or roll 
hold; а 1 1/4 second delay will ensue when trimming from one mode to 
another 


8 - the recommended procedure for checking the pitch G limiter is to depress 
МІ and enter а wind-up turn at approximately 450 knots IAS; AFCS 
should disengage at a positive 4.5 G's or a negative 1. 5 G; however, due 
to accelerometer error, and varied pilot technique a tolerance of +1 G 
will be acceptable; check AFCS switch OFF and that lockout valves have 
released 
XXV 
CLIMB TO 45,000 FEET 
1- check N> rpm 


2 - check exhaust gas temperature (660° maximum above 35,000 feet, 670° 
for 2 minutes on acceleration) 


3 - check cabin altimeter at 40,000 feet; should read 16,000 feet +1,000 feet 


4 - check partial afterburner power 
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(SEE FINAL PAGE SECTION |І FOR EXCEPTIONS APPLICABLE TO ТҒ-102А) 


ХХХІ 


LEVEL АТ 45,000 FEET ALTITUDE CHECK 


ХХУП 


УМЕ DIVE 


XXVIII 


1- 


2- 


engage manual mode 


accelerate to Vmax level; (this will normally be approximately 1.1 Mach 
at standard temperature (-55” C.) 


check Мо rpm; (due to temperature N> rpm will drop approximately 2%) 


check exhaust gas temperature; (660° maximum continuous, 670? allowable 
for 2 minutes on acceleration) 


check aircraft trim and flight controls 


trim servo OFF 

manual mode engaged and Pitch Damper engaged 

obtain Vmax level at 45,000 feet or above 

dive to Vne of Mach 1.5 or 655 knots IAS, whichever occurs first 
check noise level at Vne 

check stability and control 

check anti-G suit equipment in dive recovery 


reduce power to military, extend speed brakes, and check aircraft 
response in slowing to subsonic speed 


Note: Do not exceed 5. 6 G in symmetrical pull-out or 4.0 б in an 
asymmetrical pull-out. Zero G is limited to 3 seconds. 


HIGH ALTITUDE CHECK 


Once during shakedown processing the aircraft will be flown in-excess of 
50,000 feet for the following checks: 
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PTF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST pu 
(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-1024) 
l- engine performance 


2 - afterburner blowout 
3 - radar operation 
4 - cabin pressurization 


Note: The MC-1 partial pressure suit will be worn for all flights above 
45,000 feet. 


XXIX 
ESTABLISH DESCENT 
1- check Nesa effectivity; distortion and discolorization not excessive 


2 - check canopy de-fog ON; air should blow out canopy upper center de-fog 
outlets; cockpit noise level will increase slightly 


3 - at 35,000 feet retard throttle rapidly to stabilized idle, then advance 
rapidly to full military; if compressor stall occurs, use the following 
procedure: 


a - throttle - IDLE 
b - reduce to subsonic speed and decrease altitude 


с - if stall continues and engine starts to over-temperature, throttle - 
OFF; make a normal air start 


ROLL 


1- perform aileron rolls left and right; check for aileron centering and normal 
aircraft response; roll rate is unrestricted above 20,000 feet and restricted 
1/2 (3.5?) aileron throw below 20,000 feet in excess of 450 knots IAS 


Note: Do not perform maximum deflection aileron rolls between 0.88 
Mach and 1.0 Mach without operative stability augmentation. 
Radar should be in standby position during maneuvers. This 
condition prevents gyro damage and maintains the antenna in а 
rigid position. 
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ХХХІ 
LOW ALTITUDE SPEED RUN 
1- attain 0.95 Mach maximum between 5,000 feet and 10,000 feet above terrain 
2 - check stability augmentation performance 
3 - check aircraft trim 
4 - check flight controls for centering, forces, and response 
ХХХП 


АВС-34 RADIO 


1- while in flight check communications on several channels through the 
frequency range of the set: (225.0 to 339.9 тс) 


2 - check operation for receiver squelch; the squelch should function to keep 
receivers quiet except during reception of signals above the preset level 


3 - check for presence of sidetone іп the headsets 
XXXIH 
IFF CHECK 
1 - select Channel 12 (364.2) "Ошу" or "Змапее" and check operation оп all modes 
XXXIV 
ARN-12 MARKER BEACON RECEIVER 
1 - check operation of the marker beacon receiving set as aircraft is flown at 
1,000 feet and 25,000 feet over a fan-type marker of CAA instrument 
landing markers 
2 - check at outer and inner markers during ILS approach 
XXXV 
ARN-14 OMNI-DIRECTIONAL RANGE SYSTEM 
1- General communication, omni-directional range signals and course indi- 


cator should constantly indicate direction of omni-range station from air- 
craft, as measured from magnetic North. The compass card, controlled 
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by the remote indicating magnetic compass, should rotate so that magnetic 
heading of aircraft is indicated against reference marker at top of indi- 
cator face. Vertical pointer of the course indicator should indicate lateral 
positional deviation from the selected omnirange station. Warning flag 
Bhould prevent false on-course indications by obscuring part of center- 
pointing vertical needle of course indicator when airborne equipment is 
not receiving the proper omnirange signal. Complete operational check as 
follows: 


а - turn оп УНЕ NAV system and set VHF frequency selector to 112. 2 
b - check for station identification 


с - the vertical pointer of the course indicator should give "оп-сопгве", 
"fly-left" or "fly-right" indications 


d - check volume control and set at desired level 


e - establish a known inbound heading to station by varying aircraft head- 
ing so that the No. 2 needle on RMI falls under top indice 


f - hold above heading and set same heading on OMNI indicator with course 
indicator knob; the OMNI needle should be centered and the RMI read- 
ing should equal ID249 window reading +2 degrees (no wind condition) 


g - establish drift correction, if necessary, and cross-check that OMNI 
deviation needle reading corresponds to RMI card needle reading 
222; check that OMNI needle deflection is correct directionally 


h- when flying over station check that RMI №. 2 needle swings 1807 and 
that the TO-FROM indication is correct; also, check for right or left 
deflection on OMNI needle 


Note: When crossing over station, the OMNI flag may flicker in 
and out; this condition is normal. 


J-4 COMPASS CHECK 


1- check in Mag and DG positions on a known heading (529) 


2 - check in Mag and DG positions that when aircraft turns, compass сага 


rotates freely and in proper direction; check in both directions 
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XXXVII 


MAGNETIC (STANDBY) COMPASS 
1- #7" of J-4 cardinal headings 
XXXVIII 
LOCALIZER AND GLIDE PATH (ARN-18) OPERATION 
1- these functions will be checked on the Palmdale ILS facilities 


2 - trim airplane in level flight at 1,500 feet above terrain and at ап IAS of 
220-240 knots 


Note: Extend landing gear at outer marker. 
3 - set VHF frequency selector to 109.1 


4 - the leg of the 115 shall be approached from approximately 8 to 14 miles out 
at an 89° angle or less 


5 - when the localizer (vertical) needle on the course indicator starts to move 
from the stop, make a 35? bank into the localizer beam and assume proper 
heading; at this time, glide path needle will be riding at top of indicator; 
when approaching the outer marker the glide path needle should start 
moving toward center of indicator and be approximately centered at outer 
marker 


6 - check aircraft altitude at outer (approximately 3,900 feet @PMD) and 
middle (approximately 2,800 feet @PMD) marker; also, check for align- 
ment on runway 


7 - with glide path needle centered, maintain the proper course and follow 
glide path 


8 - the landing approach should be discontinued at 200 feet above terrain 
minimum altitude 


XXXIX 
EMERGENCY GEAR DROP 


1- this check, if satisfactory, need only be made once during company shake- 

Со | down; this check іо ђе conducted only ії the normal extension and retrac- 
tion of the landing gear was satisfactory; the following procedure will be 
used: 


28 


CONFIDENTIAL | 


CONFIDENTIAL 


F/TF-102 А PRODUCTION FLIGHT TEST PROCEDURES- SECTION Il- FUNCTIONAL FLIGHT TEST pu 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE TO TF-102A) 


а - normal gear handle UP 


b- pull emergency gear handle and note that clip, if applicable, holds 
handle out 


с - gear extends and locks within 15 seconds 
d - when gear is down and locked place normal handle in the down position 


Note: (1) when gear is dropped by emergency, the nose wheel 
steering 1s inoperative 


(2) should the gear not extend and lock, the following should 
be used: 


(a) normal handle UP 
(b) push in emergency gear handle 
(c) allow 1 1/2 minutes for the air to bleed off; the gear 
will not retract immediately but will try to retract 
C 5 or 6 times before they will indicate UP and locked 
(d) after gear is UP and locked, lower gear by the 
normal hydraulic system; if the gear still does not 
indicate down and locked; pull the emergency gear 
handle; have a visual check made by the tower or 
other aircraft; alert emergency crews via tower and 


land 


(e) if after landing the gear still indicates unsafe, stop 
on the runway and have landing gear pins installed 


XL ' 
RAM AIR TURBINE CHECK 
| 1- select PRIMARY hydraulic gage 
2 - extend RAT during landing pattern; (maximum extension 345 knots) 


3 - check that under no control movement the gage readings are above the 


following: 
i Ç (1) 200 knots - 2450 pounds 
(2) 180 knots - 1800 pounds 
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(3) 160 Кпоіз - 1350 pounds 
(4) 140 knots - 1000 pounds 
XLI 
LANDING 
1- if gear is to be extended by emergency system, it is recommended that а 
simulated flame-out pattern be flown to allow more time for gear drop and 
RAT check 
2 - after touch-down check the following: 
а - deploy drag chute; (maximum deployment time - 4 seconds) 
| b- check jettisoning operation when clear of the runway 
! с - with speed brake switch IN, re-pull handle noting the secondary 
hydraulic system каре, the brakes should open; with handle pulled, 
operate speed brake switch; speed brakes should remain OPEN 
XLII 


POST LANDING CHECK 


1- Engine: if an engine ге-сһеск is required, obtain Palmdale Tower permis- 
slon to stop on taxi strip for run-up 


2 - Operate trigger salvo. There should be no door action due to nose wheel 
door microswitch which prevents firing when door is in open position 


3 - boost pumps OFF 

4- VHF NAV - OFF 

5- radar OFF 

6 - pressure - OFF 

7 - canopy OPEN, if desired; maximum speed 50 knots 


8 - master switch OFF; check that all electrical power is OFF the aircraft; 
(し turn back ON and re-set АС and DC generators 
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9- Fuel System: 


а - low level warning: atleast once during company shakedown this вуз- 
tem should be checked by running both No. 3 tanks down to low level 
indication; the warning lights should illuminate at 570 pounds +160 
pounds and +4% of indicator reading 


Ь - left and right tank operation: select left and right tank position and 
| note normal engine operation and that fuel level in No. 3 tank оп 
selected side drops; it is necessary to have fuel in No. 3 tanks left and 
right only in order to detect drop in No. 3 tank level 


c - flow divider: select No. 3 tanks left and right; maximum differential 
in readings will be 300 pounds unless afterburner use was above 
average during the flight 


d - fuel quantity: select No. 3 tanks left and right; the total of those two 
! readings should be within 160 pounds and +4% of indicator total read- 
ing 


Note: H the fuel quantity indications are questionable, check on 
С, actual amount of fuel required for reservicing the aircraft. 


XLII 
SHUTDOWN 


1- with external power applied and ground crew positioned, retard throttle 
OFF, monitor shutdown, check fuel flow zero, normal engine deceleration, 
and no rise in TT7 


Note: Engine cool-down period is 5 minutes. This time should have 
elapsed by the time aircraft is in the chocks. 


2 - operate speed brakes; this will bleed the secondary hydraulic system below 
800 psi prior to the primary system and give a reliable check on the 
hydraulic warning flasher unit 


3 - work controls to work primary system below 800 psi; check hydraulic 
warning light goes steady at approximately 800 pounds 


4 - speed brakes closed; hydraulic pressure zero; rpm zero; extend, rotate, 
and pull drag chute handle approximately 1/2 inch.to check that pneumatic 
27 system will open speed brakes; push drag chute handle IN 


5 - turn fuel selector OFF 
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XLIV 


6 - install seat pin 
7 - disconnect personal leads and insure lap belt pin is clear 
8 - check to see canopy fixture is installed prior to leaving aircraft 


9 - make short visual check of aircraft for leaks, pressure readings, etc. 


POST FLIGHT 


1- Short Post Flight Briefing to Crew Chief for fuel, engine, hydraulics, 
gear, flight controls, and pneumatic discrepancies; this short briefing is 
necessary and important for proper ground disposition of the aircraft. 


2 - Post Flight Meeting with Foreman and Liaison Engineers for further dis- 
cussion and elaboration on flight discrepancies. 


3 - Complete Convair Form 1860 in triplicate. 


4 - No. 2 copy to Inspection; No. 3 copy to Shop; return original copy to 
Production Flight Office (Flight Dispatch). 


5 - Complete aircraft folder. 
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THE PRODUCTION FLIGHT TEST PROCEDURES AND SPECIFICATIONS FOR THE F-102A 
APPLY TO THE TF-102A WITH THE FOLLOWING EXCEPTIONS: 


LOADING 


1- Weight and Balance: cg limits 26. 4% to 27. 5% mac. 


2 - Note limitations and engineering shortages. 


EXTERNAL CHECK 


1 - check side slip transducer probe for alignment and security. 


POST START CHECK 


Canopy: signal for the ground crew to remove canopy hold fixture and perform 
the following: 


Note: 


IN-FLIGHT CHECKS 


а- 


f- 


rotate canopy latch handle counter-clockwise to vertical position 
and check counterbalance 


rotate canopy latch handle clockwise to horizontal with canopy in 
an intermediate position and note canopy will hold 


rotate canopy latch handle to vertical and close canopy; push in 
handle and note cinchdown during initial travel 


push latch handle full in; the canopy locks should not bind, both 
lock over-center indicators aligned, and canopy unlock light 


extinguished 


pull canopy handle out (approximately 8 inches) and note latches 
disengage and cinch-down is relieved 


taxi with canopy as desired 


Do not taxi with the canopy open unless canopy latch is in lock 
(horizontal) position. 


1 - all switches and controls will be functionally checked from both sides 


nor ре checked under 
i ЭР (2106, TIC 
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3 - 


note canopy buffet between 0.82 Mach and 0.87 Mach. Buffet will in- 
crease with higher angles of attack, ЖКЕМЕХ altitudes, and accelerated 
maneuvers lower 

Vmax level at 35,000 feet will be approximately 0.92 Mach 

VNE Dive speed is 510 knots IAS or 1.3 Mach, whichever occurs first 
altitude specification is 48,500 feet 


maximum differential between airspeed indicates at 300 knots IAS is 
+5 knots 


maximum differential between 4-2 Compasses is +2° 


maximum differential for altimeters is +175 feet at 10,000 feet indicated 
altitude 
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SECTION III 
RADAR FLIGHT TEST 


SPECIFICATION CONFORMANCE 
The following outlines MG-3 Radar Test Procedures which are conducted in a manner to аї- 
ford compliance with Test Specification ZN-8-004 and ZN-8-005 as amended by AMC letter 
MCPHFC (RDZ-1SFG/2-6) dated 11 August 1955. 
I 
BEFORE START WITH POWER APPLIED TO AIRCRAFT 
armament switch to SAFE 
2 - salvo selector switch to SNAKE 
3 - elevation control to DETENT 
4 - azimuth scan control to В 
5 - radar power switch to OFF 
6 - radar mode switch 
a - check light in 30 mile and 6 mile position 
b - check for no light in the ground map and beacon positions 
с - return switch to 30 mile position 
7 - intensity controls left and right turn to mid position 
8 - IF gain control full down (counter clockwise) 
de 9 - radar hand control; check locked position; unlock hand control 


10 - elevation roll switch to DETENT 
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II 


11 - check electronic cooling light ON 


Note: Forward instrument panel lights rheostat must be turned clockwise to 
illuminate the 6 mile and 30 mile mode lights. 


AFTER ENGINE START 


1- AC power check 115 + 3 volts 
2 - electronic cooling light OFF 
3 - radar power switch ON 


4 - start clock: no presentation for 30 seconds, then the artificial horizon and 
the range sweep race will appear; the range sweep trace will sweep 


5 - depress and hold the action switch on the hand control; adjust right 
intensity conti Л counter clockwise until the range sweep trace disappears; 
then turn the RT intensity control clockwise until the range sweep trace 
is barely visible; while still holding the action switch, press the return 
to search button; release the action switch; release the return search button 


6 - turn IF gain control full up (clockwise) 


7 - check the delay timer: 3 minutes, 15 seconds to 4 minutes, 40 seconds 
for main bang and ground clutter to appear on the scope 


8 - adjust left intensity control until the artificial horizon is at a comfortable 
level; hold horizon knob IN if necessary to erect the horizon, (+ 10 
degrees 90 seconds maximum); center the artificial horizon by rotating 
the horizon centering knob 


9 - depress action switch and place range gate marker on main bang; check 
that attack display appears momentarily then goes to break away signal 


Warning: If electronic cooling light does not go out do not turn on radar: 
abort the flight. 
If electronic warning light illuminates: turn radar off and abort 
the flight. 
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HI 

IN FLIGHT 
1- 
9 - 
3 - 
4 = 

Ç 

5- 


сћеск АС voltage 115 + 3 voltg 


rotate artificial horizon centering knob full clockwise and counter clockwise; 
check that the artificial horizon has approximately 2 inches of travel and 
that it passes through the center position of the scope; re-center the horizon 


set the azimuth scan switch successively to "1." "С" "В" and "В"; check 
that the range sweep trace paints corresponding areas on the scope 


"L" 65°L to 10°R 
"C" 35?L to 35°R 
"В" 6591, to 65°R 
"К" 10?L to 65°R 


Reset azimuth scan switch to "В" 

vary elevation scan control up and down; ground echoes should appear at 
the lower antenna angles, and disappear at the higher antenna angles; 
return el-scan control to detent 


30 mile mode - check that the 30 mile marking is illuminated 


a - unlock hand control -- press the action switch; observe that the range 
gate marker appears on the range sweep trace at 7-1/2 miles 


b - move the hand control forward and backward; check that the range 
gate marker moves from the 15 mile position down to the main bang 


c - move the hand control so that the range gatemarker coincides with 
the altitude mark or the main bang; note that attack display appears 
on the scope 


Warning: Do not attempt this with AFCS engaged. 


а - while holding the action switch, move the hand control from side to 
side, and check that the range sweep trace follows the hand control 


е - check the altitude mark appears on the range sweep trace at a position 
corresponding to aircraft altitude 


f - note that characteristic ground or cloud echoes appear on the scope at 
correct range, azimuth, and elevation 
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6 - 6 mile mode - check the 6 mile marking is illuminated 


а - press the action switch, move the hand control forward and backward 


b - check that the range gate marker travels the full length of the range 
sweep trace 


с - while holding the action switch, move the hand control from side to side 
and check that the range sweep trace follows movement of hand control 


d - return to search; check that the altitude mark appears on the range 
Sweep trace at a position corresponding to aircraft altitude 


Note: This must be done below 36,000 feet indicated altitude. 
7 - return to 30 mile mode -- 


While holding the action switch actuate the elevation roller switch on the 
hand control up and down. Check that the aspect of display varies. 


8 - return to search 
(し Note: If electronic cooling light illuminates: abort the flight. 
IV 
' GROUND MAP 

1 - turn radar mode switch to ground map; check that the 6 mile and 30 mile 
markings are not illuminated 

2 - move the elevation control switch UP; check that the ground display 418- 
appears; move the elevation control switch down, check that the ground 
display reappears 


3 - check that the strobes follow corresponding movement of the hand control 


4 - Пу a heading toward an identifiable terrain feature 


5 - turn Ше elevation scan control to provide a radiation angle appropriate to 
an estimated range requirement; check accuracy of screen presentation 
by visual reference to terrain features 


6 - move hand control until the lower strobe is just below the reference ter- 
Q rain feature; press the beacon expand switch and check that the expanded 
display appears on the scope 
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7 - antenna stabilization check: 


а - return to search in ground map mode; move the elevation scan control 
to detent 


b - perform а bank to the right and a bank to the left; place the aircraft in 


а 15° dive and a 15? climb; while these mmansuvers аге being performed, 
check that the orientation of map display on the acope remains constant 


У 
ВЕАСОМ ОРЕВАТІОМ 


1- set radar mode switch to beacon; check 6 mile and 30 mile light not 
illuminated 


2- fly a heading toward one of the following stations: 


a - March AFB 2-2 

Ь - Е! Того 1-2-1 

с - Downey 2 

а - San Diego 1-2-1-1 


3 - set Ше armament selector switch to 3 RAD ог 24 rockets 
4 - turn the elevation scan control to provide a radiation angle appropriate 
to the estimated range requirement; check that the coded beacon response 
appears on the scope 
5 - depress the action switch, move the hand control until the lower strobe is 
just below the lowest horizontal bar of reply; brighten the reply to best 
response with the elevation roll switch; press the beacon expand switch 
and check that the expanded display appears on the scope 
VI 
ANTI-JAM CHECK 


1- system in auto search and 30 mile mode 


2 - press anti-jam button and hold at 2 second intervals; check that targets 
and indicator trace remain on scope 


Note: A slight variation in target definition and intensity may be noticed 
during this check. 
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THE INTERCEPTOR AND THE TARGET AIRPLANE WILL RENDEZVOUS OVER PALMDALE 
AIRPORT AT AN ASSIGNED ALTITUDE. AN IN-TRAIL POSITION WILL BE FLOWN BY 
THE INTERCEPTOR DURING SNAKE MODE CHECKS. THE FLIGHT PATTERN SHOWN IN 
FIGURE 1 WILL BE USED FOR SYSTEM CHECKS IN THE ATTACK MODES. 

VII 

SNAKE MODE OPERATION - Check in the 6 mile mode with armament switch to arm. 


Set armament selector switch to SNAKE and arming switch to ARM. Follow and maintain a 
constant distance from the target airplane. 


1 - press action switch on hand control and lock on to target airplane at 
approximately 5,000 yards; check that attack display appears on scope 


2 - check range rate arc at zero position on indicator and range circle remain- 
ing at constant diameter; also check that steering dot is centered 


3 - increase range to 6000 yards; check that range rate arc is moving in a 
counter-clockwise direction 


4 - decrease range to 4000 yards; check that range rate arc is moving in a 
clockwise direction and that range circle has begun to shrink 


5 - make a 50” turn to the right; check that indicator trace and steering dot 
move to the left and that system maintains lock-on 


6 - make a 1007 turn to the left; check that indicator trace and steering dot 
move to the right and that system maintains lock-on 


7 - place aircraft in a 30? climb; check that dot and artificial horizon move 
down and that system maintains lock-on 


8 - place aircraft in a 30° dive; check that artificial horizon and steering dot 
move up and that system maintains lock-on 


9 - position interceptor so that а 30° tall attack can be made 


10 - decrease range to 200 yards; check that pull-out presentation appears on 
Scope without armament doors opening 


Note: 2000 yards equals one radar mile. 


Note: Reference circle will not shrink in the snake mode. 
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УШ 


MISSILE ATTACK (Lead Collision Course) 


Position interceptor so that a 90° lead collision course can be flown toward the target airplane 
(see figure 1). Set salvo selector switch to MISSILES 3 RAD. 


1 - obtain lock-on and check for attack presentation 
2 - check indicator trace for correct position relative to target 


3 - during the attack run, check that range rate arc indicates correct rate of 
closure and that indicator trace is moving toward center of scope 


4 - check that visual contact exists between target and interceptor during last 
3 miles of attack run 


5 - check that range circle 18 decreasing in diameter 


6 - check that reference circle shrinks to 1/4 inch diameter during final phase 
of attack run, ("В" Time) 


7 - check stability of steering dot during final attack phase for both pitch and 
yaw 


8 - check for pull-out presentation on scope and observe location of indicator 
trace near center position 


9 - visually observe relationship of target to interceptor at time pull-out signal 
appears 


Note 1: During a normal 90? lead colliston run, no maneuvering is required 
for interceptor to pass clear of target. 


Note 2: The target ship will be responsible for avoiding collision with the 
interceptor. 


Note 3: If lock-on is lost in the missile mode, the radar must be recycled by 
returning ACP switch to snake for 5 seconds. 


WARNING: Failure of azimuth angle of target to decrease and of range sweep 
trace to move toward center of scope during final portion of 
attack run is an indication that a collision course with the target 
is being flown. 
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IX 


ROCKET ATTACK (Lead Collision Course) 
1- set ACP switch to 24 rockets 


2 - the rocket mode can be flown in the same manner ав the missile mode with 
the following exception: 


3 - check that range circle begins to shrink at 5000 yards and reference circle 
decreases to 1/4 inch in diameter; the reference circle decreases to 
1/4 inch at 20 seconds to fire 


Note: Other than Note No. 3, the same notes and warnings that applied to 
missile attack will apply to rocket attack. 


X 
ШОН ALTITUDE CHECK - 52,500 feet 
1- radar mode switch to 30 mile 
Ç 2 - check range sweep trace norma] - no appearance of arcing on the scope 
3 - check that ground return appears at proper position on the scope 
4 - make normal rocket run on the target airplane from this altitude 
5 - make normal missile run on the target аігріапе from this altitude 
WARNING ALL RADAR FLIGHTS:: Turn radar power switch to STANDBY 
а - during accelerated maneuvers 
b - while making an ILAS approach 
с - before landing 
XI 
CROSS CHECKS IN THE EVENT OF A FAILURE 
1- Loss of Video: 


a - check for presence of main bang 


С^ 
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b - depress action switch; check that range gate appears on the range 
sweep trace 


с - check if video appears back on the scope when going from STANDBY 
to ON, or from WARM to ON 


d - check the range sweep trace; note if it brightens momentarily every 
four seconds 


2 - Loss of B Scan: 


a - actuate anti-jam button for two seconds, then go to STANDBY and back 
to ON 


b - check AC power 

с - check cabin pressurization 

d- 1- turn radar power switch to OFF 
2 - turn the right intensity control to mid-position 
3 - turnIF gain control full counter clockwise 


4 - turn radar power switch to ON 


5 - adjust the right intensity control and the IF gain contro! as listed 
in After Engine Start Procedure 


3 - erratic steering dot - check if the range sweep trace is steady 
4 - weak video - check ground map return 


5 - no beacon return, go to STANDBY and back to ON 


43 
CONFIDENTIAL 


CONFIDENTIAL 


F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION IHl- RADAR FLIGHT TEST р чор 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТР.102А) 


АВМАМЕМТ SYSTEMS 
TO ACCOMPLISH THE FOLLOWING CHECKS, ІТ IS NECESSARY THAT A "T" ТО "в" 
JUMPER BE INSERTED IN THE R/H AFT 5401 PLUG, THE COCKING MECHANISM ON THE 
3 FORWARD MISSILE LAUNCHER RAILS BE PULLED BACK AND LOCKED, (THIS WILL 
NOT BE NECESSARY IF BALLAST IS ON THE RAILS), TO SIMULATE THAT THE MISSILES 
HAVE NOT LEFT THE LAUNCHERS AT THE FIRE SIGNAL, AND THE ROCKET INTER- 
VALOMETER OUT-PUT PLUG IS TIED BACK AND STOWED. 
I 
TRIGGER SALVO 
Operation to be conducted in a clear area with target ship in formation to check the operation: 
1- ROCKET MODE 
a- radar ON 
b - arm safe switch to ARM 
C, c - ACP switch to rocket trigger salvo 
d- squeeze trigger to first detent - (missile bay doors should open) 
e - squeeze trigger all the way - (missile bay doors should close) 
f - release trigger 
Note: Radar ON is not necessary for any trigger salvo cycling, but this will 
put it in readiness for later radar cycling. Arm safe switch is to 
remain in the armed position for the entire armament check except 
to get out of missile misfire. 
2 - MISSILE MODE 


& - ACP switch to missile trigger salvo 


b - squeeze trigger to the first detent (missile bay doors should open and 
the aft launchers should extend) 


c - squeeze trigger all the way back (aft launchers should retract, the 
front launchers should extend, retract and the missile bay doors 


(55 should close) 
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II 
RADAR TIE-IN 
1- ROCKET MODE 
а - arm safe switch to ARM 


b - reset intervalometer by returning АСР switch to the rocket trigger 
salvo position for 10 seconds 


€ - check that the radar is not locked on; (to prevent inadvertent cycling 
of the armament system); then turn ACP to 24 or 48 rockets 


d - lock-on to target and make normal radar pass; (the doors should open 
at approximately 6.5 seconds before fire-time); the doors should close 
immediately after FIRE 


Note: It is necessary to stop momentarily (5 seconds) at the snake position 
in any radar operation to clear radar. Radar will cease to scan when 
Switching the ACP switch through either the ROCKET OPT or the 
missile 3 OPT positions. To return to search you must depress the 
AUTO SEARCH button on the left stick grip. 


To repeat radar rocket run, clear radar by going back to SNAKE 
momentarily and reset intervalometer. 


It is possible when re-cycling the intervalometers from the missile 
trigger salvo position for the missile intervalometer to réset before 
the rocket intervalometer. In this event place the arm safe switch to 
ARM, clear radar by going to "Snake" for 5 seconds, and re-cycle 
intervalometer. 


2- MISSILE MODE 


а - arm safe switch to ARM for minimum of 2 minutes; (time needed for 
004 box to time out) 


b - ACP switch to SNAKE (5 seconds) 
c - ACP Switch to ALL 


4 - lock-on to target and make a normal missile pass; (the doors open 
and the aft launchers extend at D time, no more than 3 seconds before 
E time); at E time the aft launchers will retract and the forward 
launchers will extend; at this time the misfire light on the ACP panel 
will illuminate indicating that a misfire has occurred 
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F/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION ПІ- RADAR FLIGHT TEST р чи 


(SEE FINAL PAGE SECTION Н РОК EXCEPTIONS APPLICABLE ТО TF-102A) 


е - depress the push to retract button and hold until the forward launchers 
retract and the doors close 


Note: Releasing button before sequence is complete will stop cycle in an 
intermediate position. Launchers will fully retract. Doors can be 
closed by actuating push-to-re-tract button again. 

To repeat radar missile runs - re-cycle intervalometers. 
It is possible when re-cycling the intervalometers from the rocket 
trigger salvo position for the rocket intervalometer to reset before 
the missile intervalometer. 
In this event place the arm safe switch to ARM. Clear radar by going 
to snake for 5 seconds. Re-cycle intervalometer. Clear radar by 
going back to snake. 
THREE POINTS TO REMEMBER 
1- RE-CYCLE RADAR 
Cy 2- RE-CYCLE INTERVALOMETER WITH ARM SAFE SWITCH TO ARM 


3 - ALWAYS BE IN "SEARCH" BEFORE SELECTING ARMAMENT POSITION 


46 
CONFIDENTIAL 


CONFIDENTIAL 


E/TF-102 A PRODUCTION FLIGHT TEST PROCEDURES- SECTION HI- RADAR FLIGHT TEST р ~~ 


(SEE FINAL PAGE SECTION И FOR EXCEPTIONS APPLICABLE ТО ТЕ-102А) 
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1109 TURN 


709 TURN 


RADAR LINE OF SIGHT ` 


н TARGET 250 КМОТ5 | 


SNAKE MODE 


Фр INTERCEPTORS 350 KNOTS 


FIGURE | | 


F/TF-102A INTERCEPTORS PRODUCTION FLIGHT TEST 
PROCEDURE WITH MG-3 RADAR SYSTEM 
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The test F-102A airplane was equipped with 
two 230-gallon pylon tanks to extend the 
range for ferrying purposes. With the tanks 
installed, the aircraft is limited to 450 knots 
IAS ог 95 true Mach number, and то a load 
factor of 2.4g with the tanks full. Fuel se- 
quencing of the production installation first 
uses fuel from the pylon tanks, then the in- 
ternal tanks. The test airplane was equipped 
with selector switches mounted in the cockpit 
to control the sequencing of fuel from the 
pylon and internal tanks. 


A total of 22 hours and 6 minutes were 
flown at the Air Force Flight Test Center, 
Edwards Air Force Base, California, to obtain 
Phase IV quantitive performance data for the 
Pilot’s Handbook and to obtain qualitative 
handling characteristics of the tank equipped 
airplane. 


Take-off distance from brake release to an 
altitude of 50 feet is increased 500 feet with 
maximum power and 1150 feet with military 
power. Although the tanks increase drag ap- 
preciably, the tank limit speed can be attained 
or exceeded with military power at all alti- 
tudes below 35,000 feet. The tanks reduce 
climb performance, lowering the maximum 
power combat ceiling from 56,500 to 50,000 
feet, and reducing the military power ceiling 
from 45,000 to 42,000 feet. The additional 
fuel provided by the tanks increases the ferry 
tange to 1435 nautical air miles, an addition 
of approximately 250 miles. If the tanks are 
dropped when empty, the range is increased 
to 1685 nautical air miles. 


This report bas been reviewed and is approved jis a ч Lv 1 257 | 


Н. A.“ HANES 


Colonel, ОЗАР 
Director, Flight Test 
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Handling characteristics of the production 
version Е-102А with pylon tanks installed аге 
unsatisfactory due to a neutral stability con- 
dition which exists during take-off and initial 
climb. With full internal and external fuel, 
the center of gravity is slightly aft of the limit. 
Fuel is used from the external tanks from en- 
gine start, maintaining full internal fuel until 
the tanks are empty. The fuel sloshing to the 
rear of the partially empty external tanks dur- 
ing take-off acceleration aggravates the aft cg 
condition, causing the aircraft to approach the 
neutral stability region. This deficiency was 
overcome in the test aircraft by using fuel from 
only the internal tanks during start and taxi, 
thus keeping the external tanks full. Since the 
cg shifts forward rapidly when internal fuel 
is used, the cg is within limits at take-off. In 
other respects the handling qualities of the 
tank equipped airplane are generally the same 
as the unequipped airplane except that a lat- 
eral-directional oscillation is encountered at 
speeds above 440 knots IAS. Although this 
oscillation is beyond the authority of the 
damper system, it is not considered a safety of 
flight problem. 


Jettison of the tanks is satisfactory when the 
landing gear is retracted, but may endanger 
the landing gear when it is extended. Cycling 
of the armament doors is prohibited with 
pylon tanks installed necessitating tank jetti- 
son prior to combat, and prohibiting arma- 
ment training missions with tanks installed. 


MARCUS F. COOPER 
Brigadier Generai, USAF 
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INTRODUCTION 


This report presents the results of Phase IV 
performance fligbt tests of the Е-102А air- 
plane, S/N 53-1791, equipped with jettison- 
able pylon fuel tanks. These results are com- 
pared to those obtained in the previous Phase 
IV test on the same airplane not equipped with 
external stores. 


The tests were flown at the Air Force Flight 
Test Center, Edwards Air Force Base, Cali- 
fornia, during the period from 2 January to 
1 February 1957. Fifteen flights were flown; 
2 without pylon tanks and 13 with the tanks 


installed. The total flying time was 22 hours 
and 6 minutes. 


The only significant change over the pre- 
vious Phase IV test aircraft is the installation 
of standard Class П, 230-gallon, jettisonable 
pylon tanks. The basic weight of these pylons 
and tanks is 289 pounds. When installed on 
the aircraft and in a level position, the tanks 
hold 448 gallons of fuel. In level flight atti- 
tude there are approximately 3 gallons of un- 
usable fuel remaining in each tank when the 
“empty tank” signal comes on in the cockpit. 
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TEST RESULTS 


B taxiing and ground handling 

Тһе taxiing and ground handling qualities 
of the pylon tank equipped airplane are the 
same as those of the airplane not equipped 
with external tanks except for the require- 
ment for more power to initiate the ground 
rol! due to the increase in weight. The nose 
wheel steering is difficult to use (with or with- 
out external tanks) because of high rudder 
forces and the excessive force required to hold 
the nose wheel steering button in the engage 
position. Taxiing is further compromised be- 
cause of unsatisfactory brakes, which are dis- 
cussed under a separate heading. 


Ш take-off and initial climb 
On the test airplane, the use of fuel from 
the external tanks is controlled by electrically 
operated valves. À switch for each tank is 
mounted on the instrument panel, giving the 
pilot complete control over the use of fuel 
from either or both tanks. However, there is 
no provision for such control in the production 
tank modification plans. Present plans are to 
have external tanks feed fuel as soon as the 
engine is started, maintaining full internal 
fuel until the pylon tanks are empty. This ar- 
rangement can cause a serious handling prob- 
lem due to neutral stability caused by the aft 
cg location which will exist during take-off 
and initial climb. With full internal and ex- 
? ternal fuel, the cg is 0.5 percent MAC aft of 
the present aft limit of 30.5 percent MAC. The 
r forward shift of the center of gravity as fuel 
is used from the external tanks is very slow. 
However, the forward shift of the center of 
gravity with the consumption of fuel from the 
number 1 (aft) tank is quite rapid, requiring 
the consumption of only 300 pounds of fuel 
to bring the cg within limits. Since 161$ quan- 
tity of fuel was normally required for taxi 
during this test, the cg was held within limits 
for take-off by use of fuel from the aft tanks 
only. This procedure can be used only when 
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tank control switches are available to the pilot. 
In Air Defense Command use, where the air- 
craft is hangared at the end of the runway, 
less than 300 pounds of fuel would be re- 
quired. However, if fuel were used from the 
aft tank only, take-off handling characteristics 
would be satisfactory despite a slightly aft cg 
condition. 

One take-off was made simulating the pro- 
duction configuration by turning the external 
tank switches on before engine start which al- 
lowed fuel to transfer from engine start until 
the tanks were empty. The internal fuel read- 
ing was 7000 pounds before engine start and 
7400 pounds immediately prior to take-off, 
which indicated an internal overfilling condi- 
tion. This 400 pounds plus approximately 300 
pounds required to taxi meant that approxi- 
mately 350 pounds of fuel had been trans- 
ferred from each external tank. This partially 
evacuated the tanks, allowing the fuel to slosh 
to the rear during the take-off acceleration 
which aggravated the aft cg condition. The 
control response characteristics under these 
conditions showed that the aircraft approached 
the neutral stability region. 

All of the test flights with the exception of 
the one described above were made using the 
tank switches to control feeding, burning 300 
pounds of internal fuel before take-off and 
turning the external tanks on after becoming 
airborne. The handling characteristics were 
found to be the same as those of the airplane 
without external tanks so long as the cg was 
maintained within limits. The increased 
weight required a 10 knot increase in the rec- 
ommended take-off speed. 

The increased weight and drag of the pylons 
and tanks plus the weight of the additional 
fuel has increased the take-off distance approx- 
imately 500 feet in maximum power and 1150 
feet in military power. Take-off performance 
is presented in Figure 1, Appendix I and sum- 
marized in the following table: 
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TAKE-OFF PERFORMANCE 


| Standard Day—Sea Level HS at Ground 1А$ at Total Distance 
| Weight Take-Off Roll 50 Feet t 50 Feet 
| Loading 105. kts, n. kts. ft. 
| бр и ин ИЕ rar ^er ا‎ уві DON келд; SES ATR су ар MN ист E teen Қаза ЈЕ: Pc I T беу. 
Maximum Power No Stores* 21,800 145 160 300 4 
800 Pounds Two Full 230-Gallon Tanks 30,600 145 160 3500 
Two Full 230-баПоп Tanks 30,600 165 180 4300 і 
| рана Мо Stores* 21,600 150 160 5250 
| 100 Pounds Two Full 230-Gallon Tanks 30,600 150 160 6400 
| Two Full 230-Gallon Tanks 30,600 155 115 1200 і 
* Previous Phase IV data at а standard thrust of 14,800 
| pounds marum and, 8.800 poupds miam Ини они сіс の оны 
! Martani ana о A 
| наг thrust values. 
| B continuous climb performance е 
| The climb performance of the Е-102А ай- and directional oscillation is experienced. This 
š plane is reduced by the installation of pylon oscillation is of а magnitude beyond the au- 
4 tanks. The combat ceiling at maximum power thority of the damper system but is not of а 
| is decreased from about 56,500 feet то 50,000 severity to be considered a safety of flight 
| feet and from 45,000 то 42,000 feet ас military problem, The climb attitude and the handling 
| power. Ас maximum power the time to climb characteristics below 440 knots are approxi- 
to optimum cruise altitude (35,000 feet) is mately the same as the airplane not equipped 
increased from 2.25 minutes to 2.9 minutes with pylon tanks. 
and at military power from 7.7 minutes to 10.5 Climb performance is presented in Figures 
minutes. 3, 4 and 5 of Appendix І, and is compared to 
During the climb at maximum power at in- the previous Phase IV data in the following 


dicated airspeeds above 440 knots, a lateral table. 


CLIME PERFORMANCE 
No Tanks (Reference AFFTC-TR-56-23 


Two 230-Gallon Pylon Tanks F-102A Phase IV Performance Tost) 
Rate ої Time to Rate of Time to 
Attitude Weight Climb Climb Altitude Weight vim Climb 
tf | omm | Пн | me | mh. тї Л 
ајан А ا ا‎ пије fe BE ST 
Maximum Sea level | 30,300 13,600 0 Sea level 27,300 Сп, 500 0 
А Fewer 20,000 29,650 12,900 15 20,000 26,550 17,300 14 
| 30,000 29,200 11,800 23 30,000 26,250 12,300 та 
| . 40,000 28,900 6,300 34 40,000 25,950 7,300 28 
| ے‎ 00D | 2840 | мо | 67 | 5000. | 25550 | 3500 | 47 _ 
| Military Sea level 30,400 75 500 0 Sea level 27,300 5,500 0 
ў PNE 20,000 29,850 3,500 45 20,000 26,800 5100 3.7 
30,000 29,550 2,400 8.2 30,000 26,500 3,300 6.0 
_ 40000 | 28200 | 10 | 148 | 40000 | 26200 | 1600 | 100 Á 
Normal Sea level 30,400 4,500 0 — = = = 
| pated 10,000 | 30,100 3,600 26 = = = = 
20,000 29,800 2,600 5.9 - - - - 
I 30,000 29,500 1,600 128 = = - - 
| 35,000 29300 | 1200 143 E — = - 
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Аг maximum power the optimum climb 
speed is limited by the contractor's restrictions 
on the pylon tank equipped airplane (450 
knots IAS or .95 true Mach number). Below 
15,000 feet the schedule is limited to about 
440 knots because of the previously mentioned 
oscillations. 


At military power the climb schedule should 
be flown about 0.05 Mach number slower than 
the optimum climb schedule for tbe un- 
equipped airplane. Optimum climb speed 
schedules for the tank equipped airplane de- 
termined from level flight accelerations are 
presented in Figures 6 through 10 of Appen- 
dix I. 


level flight performance 


Installation of the pylon tanks increases the 
minimum drag coefficient to 0.0132 from 
0.0122. The drag rise (increase in drag due to 
Mach number effects) occurs at a lower Mach 
number as well, yielding a larger drag differ- 
ential at high Mach numbers. Maximum level 
flight speeds, however, are dictated by the 
pylon tank limitation (450 knots IAS or .95 
true Mach number) rather than power limi- 
tations. The tank limit speed can be attained 
or exceeded with military power at all alti- 
tudes below 35,000 feet. 


Best cruising speed is not affected by the 
addition of tanks; however, the increase in 
weight and drag results in a reduction of 
cruise altitude from 40,000 to 38,000 feet at 
the start of a cruise climb, and the specific 
range at the optimum conditions has been 
lowered approximately 19 percent (to 0.195 
from 0.24 nautical air miles per pound of 
fuel). А more complete discussion of range 
capabilities is included in the paragraph on 
"Range Missions". Cruise data is presented 
in Figure 13 of Appendix I and summarized 
in the following table: 


CONFIDENTIAL 
4 


CRUISE PERFORMANCE 
Two 230-Gallon Pylon Tanks Installed 


Engine Pressure 


Altitude Weight Specific Hange Ratio Р, /Р 
ft. Ibs. НАМРР tr 


Mach Nn. to 
12,000 27,800 .60 12 1.80 
28,000 26,600 725 т 1.94 
33,000 26,800 .80 184 242 


38,000 26,200 .85 195 2.32 


с = 


Cruise capabilities without external stores 
have been checked at 15,000 and 30,000 feet 
to resolve difficulties encountered during the 
previous Phase ІУ program. This data shows 
an increase in specific range and a decrease in 
fuel flow required from that of the earlier tests. 
Figure 12 of Appendix I presents the cruise 
data, and a discussion of the problem is in- 
cluded in Appendix I. 

Complete level flight performance for both 
the tank and no store loadings are presented 
in Figures 12 through 25 of Appendix I. 


range mission 


The ferry range capability of the F-102A 
(equipped with pylon tanks) is increased ap- 
proximately 250 nautical air miles to 1435 
miles when tanks are retained throughout the 
flight and using military power for take-off 
and climb-out, a cruise climb starting at 35,000 
feet, and arriving over the destination with 
1,000 pounds of fuel remaining. This range 
can be increased 250 additional nautical air 
miles by jettisoning the tanks when they are 
empty. This mission does not include combat. 
An actual mission of this type was flown to 
demonstrate the range capability. The mission 
resulted in 1430 nautical miles traveled and 
2,000 pounds of reserve fuel at 35,000 feet 
altitude. The additional 1,000 pounds of fuel 
reserve penalized the actual mission approxi- 
mately 220 nautical miles. The specific range 
encountered during the mission checked 
within 2 percent of that obtained from level- 
flight cruise data. Results of the actual range 
mission are presented in Figure 26 of Ap- 
pendix I and summarized in the following 
table. A computed mission is included for 
comparison. 


ACTUAL НАМСЕ MISSION 


2100 Pounds Fuel Remaining at Beginning of Descent— 
Pylon Tanks Oropped When Empty 


Time — min, 1 п 
Fuel used — Ihs. 500 1000 
Mach №. - - 

МАМТ - 80 

МАМРР - - 

Altitude — ft. - - 


СОМРИТЕО НАМСЕ MISSION 


1000 Pounds Fuel Remaining at Beginning af 0escent— 
Pylon Tanks Dropped When Empty 


Time — min. 1 10.5 

Fuel used 一 Із. 500 1000 

: Mach Мо. - - 
й МАМТ — miles - 7 
! МАМРР - - 
Altitude — ft. - - 
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Cruise Cruise With・ 


With Tanks out Tanks Totals 
li 
35 130 177 1 
1,420 4,340 1860 | 
8 84 = | 
280 1,073 1433 
197 211 = 
35,000 35,000 = 
to 37,000 | 
1 
с 
32 185" 208 
1,425 6,045" 8910 
825 .84* 2 
218 1,330“ 1685 
195 22" = | 
35,000 35,000 = | 
to 37,000* | 


m maneuvering capabilities 


Maneuvering with pylon tanks installed is 
restricted because of the tank limitations of 
2.4g when full and 4.25g when empty. The 
tanks do not alter the maneuvering capability 
of the aircraft except for the load factor limit. 
Conditions at onset of buffet yield approxi- 
mately the same lift coefficients as noted in 
previous tests without external stores. In these 
tests,’buffet was first noted at the conditions 
tabluated below and presented in Figure 27 
of Appendix I. 


ONSET OF BUFFET 
(Ру!ап Tanks Installed) 


В Зарана... “ара. k artum s 
7112 1 ] 188 1 

200 15 198 15 

230 20 256 20 


*Referencg AFFTC-TR-56-23 
--Рпазе ІУ Performance 
Test F-1024. 


At the time the test program was flown the 
aircraft was restricted to 2g load limit. Due to 
this fact buffet boundary was not investigated 
at load factors above those listed. 


The intensity of the buffet increases with 
an increase in load factor and/or with a de- 
crease in airspeed. High rates of sink develop 
at these conditions; at 139 knots IAS a rate of 
sink of 1030 feet per minute was encountered 
with an airspeed bleed off of 8 knots per sec- 
ond. However, this rate of sink would be much 
higher if the airspeed bleed off were accom- 
plished at 12 knot per second. Control of the 
aircraft is good in roll, pitch and yaw down 
to the minimum permissible speed of 120 
knots IAS. Lower indicated speeds are con- 
sidered unstable, however, because of the 
heavy buffet and high rates of sink encoun- 
tered. 
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B tank jettison 


The contractor's tank jettison demonstration 
indicated that tanks can be jettisoned satis- 
factorily with the landing gear retracted. No 
jettisons were attempted with the gear down 
because of the possible danger of damaging the 
landing gear door fairings and the tires. А 
requirement exists for investigating the emer- 
gency jettisoning of the external tanks with 
the gear extended, and should be demon- 
strated by the contractor prior to tactical use 
of the tanks. 

During the limited Phase IV program the 
tanks were jettisoned empty once near the 
cruising conditions of 0.8 Mach number and 
35,000 feet. The tanks and pylons cleared the 
aircraft satisfactorily even though one of the 
jettisoning charges did not fire. 


ロー 


Normal Braking— Мо Drag Chute 


Maximum Performance — No Drag Chute 
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Average Tost 
Weight—lbs. 


№ armament door operation 


Cycling of armament doors is prohibited 
with pylon tanks installed. The specification 
for development of the pylon tank capability 
spelled out a requirement for ferry flights only 
without missile firing capability. The possi- 
bility does exist that the doors may be cycled, 
and missiles fired with tanks installed without 
undesirable characteristics. This capability has 
not been demonstrated by the contractor be- 
cause of lack of requirement. Application of 
the Е-102А would be extended if combat and 
training missions could be accomplished with 
tanks installed. The contractor should demon- 
stráte the cycling of the armament doors while 
tanks are installed to determine if there are 
any adverse aerodynamic effects present in this 
configuration. й 


B approach and ianding 


Installation of the pylon tanks does not af- 
fect the Е-102А in landing except for a require- 
ment for higher speeds when landing with 
additional fuel aboard. When less than 2000 
pounds of fuel remain, a final approach should 
be flown at 160 knots IAS with a touchdown 
at 140 knots. With fuel in excess of 2000 
pounds, the final should be accomplished with 
approximately 170 knots IAS and the touch- 
down made at 150 knots. 

The landing performance results are рге- 
sented in the following table. The values 
shown are an average of several landings. The 
maximum performance landing data is in- 
conclusive, because of poor braking action 
and a resultant blown tire. All landings were 
made without the use of a drag chute. 


LAMDING PERFORMANCE 
Standard Day—No-Wind Conditions 


Average 

Average IAS Ground 

Average IAS Average Total at Touchdown Distance 
at 50 Feet—kts.| Distance—ft. kts. t 


2300 | 168 | 850 142 6755 | 
26,000 174 9880 148 1500 | 


25,600 155 6060 135 


The braking system in the Е-102А is ех- 
tremely unsatisfactory. The most serious de- 
ficiency is the time delay between deflection 
of the pedal and the application of braking 
action. This time delay is approximately 114 
seconds and is present both оп application and 
release of the brakes. Also, the brake pedal 
deflection is excessive, there is very little “feel” 
to the system, and the pedal forces do not in- 
crease linearly with the degree of deflection. 

During landing roll or an aborted take-off 
the combination of all of these deficiencies 
make it very easy to over-control the braking 
action and induce skidding. Once skidding has 
started the time delay does not allow the brake 
to release soon enough to prevent a blown 
tire. 


asymmetric loading 


The airplane is easily controlled with an 
asymmetric load, such as when one pylon tank 
fails to feed. Differential elevon required to 
trim out this unbalanced load is in the region 
of 1 degree (0.5 degrees each elevon) in the 
cruise configuration. One take-off and one 
landing were made with one tank full and one 
empty using normal trim settings. The un- 
balanced load was easily controlled with a 
slight amount of lateral control deflection. 


= <<< 
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thrust calibration 


Three static thrust calibrations were made, 
two at the beginning and one at the end of 
the program. The nonafterburning calibration 
agrees very closely with the previous Phase ІУ 
test while the calibration in afterburning indi- 
cates a lower thrust for the same pressure ra- 
tio. Static trim of the engine during these tests 
was 10,100 pounds in military power and 14,- 
900 pounds in maximum power for a sea level 
standard day. The military power thrust 
was approximately 300 pounds greater than 
during the previous Phase IV test. The in- 
flight bias curve (Figure 11 of Appendix І) 
agrees very well with that in the previous test 
(reference AFFTC-TR-56-23, Figure 26 of 
Appendix I). 


airspeed calibration 


The airspeed calibrations accomplished dur- 
ing this test substantiate the previous Phase 
IV calibrations and indicate no effect from 
the pylons and tanks. The airspeed system 
used the same test boom as was used pre- 
viously in the Phase IV program. А сотрагі- 
son of these results is presented in Figure 31 
of Appendix I. 
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CONCLUSIONS 


Addition of two 230-gallon pylon tanks in- 
creases the ferry range of the F-102A to 1435 
nautical miles, an addition of approximately 
250 nautical miles. This range is further ex- 
tended to 1685 nautical miles by dropping 
the tanks when empty. The increase in weight 
and drag resulting from the tank installation 
causes an increase in take-off requirements of 
500 feet with maximum power and 1150 feet 
with military power. Though the parasite 
drag coefficient has been increased 8 percent 
and the drag rise is initiated at a lower speed, 
the limitations on the tanks (450 knots IAS 
or .95 true Mach number) dictate the maxi- 
mum speed capability of the aircraft. 

The F-102A aircraft with two 230-gallon 
tanks installed is unsatisfactory in the produc- 
tion configuration because of the dft cg and 
neutral stability conditions caused prior to 


and during take-off by uncontrolled fuel 
scheduling. This situation could be corrected 
by modifying the system to include selector 
switches to permit take-offs and initial climbs 
on internal fuel. The installation. of pylon 
tanks lowers the climb performance by reduc- 
ing the maximum power combat ceiling from 
56,000 to 50,000 feet; and the military power 
ceiling from 45,000 to 42,000 feet. 


Handling characteristics are not changed by 
installation of the tanks except for the unsafe 
condition at take-off caused by the rearward 
center of gravity position at take-off and a 
lateral-directional oscillation at indicated 
speeds above 440 knots. 


Jettison of pylon tanks is satisfactory with 
the landing gear retracted, but may endanger 
the landing gear when extended. 


RECOMMENDATIONS 


It is recommended that the following be accomplished: 


“А. incorporate pylon tank fuel selector 
switches in F-102A aircraft prior to installing 
pylon tanks. 


| завь wir. 772. Require full pylon tank fuel through take- 


off, using internal fuel only until the climb 
speed schedule is obtained (whenever pylon 
tanks are used). 


3. The contractor demonstrate jettison сара- . 内 


bilities with the landing gear extended. 
4, The contractor investigate the effects of 
armament door cycling with tanks installed. 


CONFIDENTIAL 
8 


СА: 


| «Ў 


5. Improve the braking system to give the 
pilot better “feel” and a rapid response го 
pedal action with reduced pedal deflection for 
maximum braking. 

‚ 6. Improve the nose wheel steering by re- 


ЭР ducing rudder pedal forces required. 


7. Reduce the force required to hold the nose 


^ wheel steering button engaged. 
ў” 
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data analysis methods 


thrust calibration 


The thrust calibration data was corrected 
to standard sea level conditions as outlined in 
AF Technical Report No. 6273, pages 3-22 and 
3-23, using equations 3.811, 3.812 and 3.816. 


The engine manufacturer's C, versus P,;/P, 
curve was used as a basis for extrapolating 
measured thrust data obtained on the thrust 
stand. Engine air flow for ram drag computa- 
tions was obtained from Pratt and Whitney’s 
curve No. 17145. A ram efficiency of .96 was 
assumed for this airframe in the subsonic 
region. 


take-offs 


Take-off data was corrected to standard 
day, no wind conditions as outlined in AFFTC 
Technical Note R-12 with the use of equations 
(4-3a) and (4-5a) on pages 7 and 8 respec- 
tively. The standard day thrust of 10,100 
pounds at military power and 14,900 pounds 
at maximum power was obtained from the 
static thrust calibration (Figure 29) and the 
take-off engine trim curves. 


Because the brakes will not hold the air- 
plane in maximum power prior to take-off, 
the engine pressure ratio was read at military 
power just before brake release. Using this test 


Р../Р., the test thrust was obtained from the 
thrust calibration curve (Figure 29) of this 
Appendix. 


The take-off data of the previous Phase IV 
test was corrected to the standard thrust used 
in this program to aid in the comparison of 
the two tests. 


continuous climbs 


Continuous climbs were corrected to stand- 
ard conditions at test gross weight as outlined 
in AF Technical Report No. 6273, pages 5-1 
through 5-17 and using equations (5.203) 
and (5.206). 


Ап engine pressure ratio bias curve (Ра / B, 
versus бо) was used to determine power avail- 
able with military or maximum power on a 
standard day. Standard thrust was determined 
by entering the bais curve with standard day 
temperature to obtain standard day Р./Р.. 
Thus using test and standard day values of 
Ра/ Рі» test and standard thrust is obtained 
as discussed in the paragraph on thrust cali- 
bration. 

The in-flight bias curve Figure 11 agrees 
very well with the bias curve used for climbs 
in the previous Phase IV test. (See Figure 26, 
AFFTC-TR-56-23.) 
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Ш accelerations 
Level flight accelerations, used to determine 
a climb speed schedule, were reduced by the 
following method: 
19362 ваз А(М?) + АНс 
At 


R/C = 


where the following notations apply 
R/C rate of climb 
даз standard ambient temperature di- 
vided by 288 
А (М?) difference in the square of Mach 
numbers at time 1 and time 2. 
А Нс pressure altitude increment 
At time increment 
The power available is determined from the 
bias curve as described in the paragraph on 
thrust calibration. 


E level flight 


The fuel flow was corrected to standard day 
using inlet conditions and is presented in Fig- 
ure 28 of this Appendix. The thrust was ob- 
tained as described in the paragraph on thrust 
calibration and weight corrections were made 
using the drag polars. 


Disagreement exists in the P,;/P,, versus 
Mach number and fuel flow data between the 
data obtained without external stores and 
that obtained in the previous Phase IV test. 
This disagreement arose from misinterpreta- 
tion resulting from insufficient data ас 30,000 
feet and at the low speed end at 15,000 feet. 
The present data appears to be consistent and 
to agree with the drag polar. 


There is a slight difference between the 
faired fuel flow curves from the two test pro- 
grams (Figure 28 of Appendix I of this report 
and Figure 27 of Appendix I, AFFTC-TR-56- 
23). However, data from the earlier tests is 
more scattered than that from the present 
series and the test data is consistent with the 
faired curve in the present report. The scatter 
of the previous test results from the state of 
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the art in fuel flow measurement. (Electrical 
noise was registered with the signal from the 
fuel flow transmitter causing the errors in the 
data.) The signal from the fuel flow transmit- 
ter in the later tests was recorded on an oscil- 
lograph where discrimination could be used 
in separating noise from the data. 


The landing data was corrected to standard 
conditions as outlined in AF Technical Report 
No. 6273 pages 6-17 through 6-19 using equa- 
tions (6.407) and (6.408). 


temperature 


Temperature used in the majority of the 
computations was obtained from weather bal- 
loon data taken at approximately the same 
time as the test flights. When test temperature 
data was used from the instrumentation in the 
airplane, a recovery factor of 0.96 was used. 


performance plots 
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| Figure Ro. T 77 ~ шин w шин | 
1 Take-Off Performance. 12 | 
| 3 Climb Performance. 14 | 
1 Pressure Ratio Bias Curve. 25 | 
12 Level Flight Performance. 26 | 
| | 26 Range Mission. 40 | 
27 Buffet Boundaries. 42 [Н 
28 Fuel Consumption 4 | | 
] 23 Static Thrust 44 

31 Airspeed Calibration. 46 | 
| = | 
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APPENDIX ІІ 


general aircraft information 


8 aircraft dimensions 


Wing 
Area 
Span. 
MAC. 
Aspect ratio. 
Airfoil section 
Incidence 
Dihedral 
Leading edge sweephack 


695.05 sq ft. 

38 ft 1.6 in. 

23ft9.1in. ` 

2.189 

МАСА 0004-65 (Modified) 
0° 

0° 

60° 


Trailing edge sweep forward. .5* 


Camber 


Vertical Тай 
Агва 
Span. 
MAC. 
Aspect ratio. 
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15%6 


68.33 sq ft. 
8.67 ft. 
10.513 ft. 
1.10 


АНИ МАСА 0004-65 (Modified) 
Leading edge sweephack 60° 


Trailing edge sweepback. 5° 
Fuselage 

Length — — à $1. 68 ft 3.3 in. 
Elevons 


Area ________________68 sq fit. 
Spn 128 10.75 іп. 
ОећесНоп________________ + 349, -- 199 
Rudder 

Ма 7.43541. 
Deflection _ =25• 

FIN 
Ма C.D sqft. 


| flight limitations 
(with pylon tanks installed) 


Engine 
Maximum power. 1 min. on ground 
15 min. in flight 
Military power. 5 min. on ground 
30 min. in flight 
Exhaust gas temperature 
limit______630°C below 35,000 feet 
660°C above 35,000 feet 
Airspeed (with tanks installed) 
Clean 450 kts. IAS 
95 true Mach number 
Gear extended 220 kts. IAS 
Drag chute. 160 kts. IAS 
Canopy open 30 kts. 
Ram air turbine. 348 kts. IAS 


Load Factors 
Maximum symmetrical. | —0.8 to 2.4g tanks full 
ー2.15 to 4.25g tanks empty 
Maximum asymmetrical 010 1.86g full tank 
0 to 3.1g empty tank 


Aircraft is restricted from inverted flight and to 3 seconds of zero 
or negative g flight. 


Armament bay doors cannot be opened while pylon tanks are іп- 
stalled on the airplane. 


Full aileron is permissible except at speeds above 270 
knots 145 where maximum deflection shall he one-half throw. 


B rudder induced maneuvers 


Excessive rudder induced maneuvers should he avoided. 


Not more than 144 pounds of rapidly applied rudder force 
should be applied. 
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B fuel system 


Fuel is transferred from the pylon tanks to the internal 
tanks by pressurizing the pylon tanks. The pylon tanks in- 
crease the fuel capacity about 448 pallons giving a total 
capacity of 1558 gallons. 


8 power plant 


A Pratt and Whitney J57-P-23 turbo jet engine with after- 
burner is installed in this aircraft. The engine is rated at 
16,000 pounds sea level static thrust with afterburning and 
9,800 pounds nonafterburning. 


W weight and balance 
(with pylon tanks installed) 

The aircraft was hallasted to simulate the combat loaded 
production airplane for this program. The gross weight at 
engine start was 30,889 pounds including the pilot, fuel and 
pil. The center of gravity varies with fuel consumed from 
31.0 percent MAC at engine start to 25.1 percent MAC when 
fuel load is expended. 


m test instrumentation 
PILOT'S PANEL 


Angle of pitch 

Angle of yaw 

Normal acceleration 
Lateral acceleration 
Afterburner nozzle position 
Rudder position 

Elevon position 

Bleed valve position 
Correlation counter 


CONFIDENTIAL 
' 49 


CONFIDENTIAL 


Exhaust gas temperature 
АРМ (№, ) 

Engine pressure ratio (P+ , /P ¢ o ) 
Engine fuel flow 

Fuel quantity 

Directional heading 
Indicated Mach number 
Indicated airspeed 

Turn and bank indicator 
Pressure altitude 
Magnetic compass (1-2) 
Rate of climb 

Cabin altitude 


PHOTO PANEL 


Low pressure tachometer (М, ) 
High pressure tachometer (№, ) 
Engine fuel flow 

Fuel quantity consumed 

Outside air temperature 

Indicated airspeed 

Pressure altitude 

Afterhurner fuel flow 

Afterburner fuel quantity consumed 
Power lever position 

Correlation counter 

Time of day 

Afterburner nozzle position 
Turbine discharge pressure (P + ; ) 
Left hand hleed valve position 
Time stop watch 

Main gear touchdown light 

Nase gear touchdown light 


Turbine discharge temperature (T + , ) 
An oscillograph was used to record fuel flow. 
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lift coefficient 

drag coefficient 

gross thrust 

net thrust 

normal acceleration or load factor 

Mach number 

nautical air miles per pound of fue! 
nautical air miles traveled 

high speed engine rotor speed 

turbine exhaust pressure 

free stream total pressure 

weight 

fuel flow 

ratio of ambient temperature to sea level 
temperature 

ratio of ambient pressure to sea level pressure 
exhaust gas temperature 

calibrated airspeed 

true airspeed 

thrust coefficient x nozzle area 
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abstract The inherent stability provided by the 40% increase in vertical tail 
area is sufficient to eliminate any roll restrictions because of inertial coup- 
ling dangers. These roll tests show that the test airplane has less inertial 
| w^ coupling effects and better handling and general flying qualities than the 
| у standard F-102A with the sideslip feed-back operating. The 100% геііа- 
Ж. 


| bility of the large tail is much more desireable than the small tail with a 
| д^ 4 sideslip feed-back which does not incorporate a satisfactory safety device. 
Й х Э The performance of the airplane has not been perceptibly changed. Ап 
тий А М “айегоп restriction 900 degroes)total deflection) brought about structural 

5 considerations is adequate for operational requirements of the clean air- 


plane. Aileron requirements for spin recovery and asymmetric load con- 
ditions, however, were not determined. 
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introduction 


This Technical Note presents an evaluation of 
the rolling characteristics of the F-102A with a 
40% enlarged vertical stabilizer. These flight tests 
were conducted under the authority of the Com- 
mander, Air Force Flight Test Center, at the request 
of the Air Research and Development Command. 
The tests were accomplished at Edwards Air Force 
Base from 11 January to 24 February 1956. Fifteen 
flights totaling 12 hours and 5 minutes were re- 
quired in the F-102A airplane USAF No. 53-1813 
to complete the evaluation. The evaluation pilots 
were: J. S. Holtoner, Brig. General, USAF; H. A. 
Hanes, Colonel, USAF; R. M. Baker, Colonel, USAF; 
Е. К. Everest, Lt. Colonel, USAF; В. І. Stephens, 
Major, USAF; S. В. Childs, Major, USAF; К. М. 
White, Captain, USAF. 

The F-102A airplane USAF No. 53-1813 is a 
standard production F-102A except that it has a 


“glove fit’ vertical stabilizer which increased the 
area from 68.33 to 95.14 square feet, The test air- 
plane does not have a production "yoke" stick but 
the total aileron available is 14 degrees, the same as 
a production airplane. The test аігріапё was pow- 
ered by а J57-P-41 trimmed-up to simulate а J57-P-23 
engine. АП other F-102A aircraft have J57-P-23 en- 
gines installed. The engine start gross weight of the 
airplane was 27,640 pounds with a cg of 29.6% 
MAC. The enlarged vertical stabilizer is quoted as 
increasing the airplane gross weight by 166 pounds. 
The control system is a standard F-102A control 
system which includes a yaw damper, and a turn 
coordinator. The pitch damper was installed but 
inoperative during these tests. Telemetering facili- 
ties were used to obtain airplane response and con- 
trol position data and for ground monitoring dur- 
ing the test flights. Performance data was obtained 
by photopanel. 

The limitations for this evaluation described by 
the contractor are as follows: 


| Wm Abrupt roll maneuvers are limited to altitudes in “excess of 
ROLL LIMITATIONS: | 12,000 feet. 


‚ W Roll maneuvers тау be performed with maximum available 
| aileron and to 2 to 3 degrees of critical elevator. 


`w Maximum airspeed, clean configuration: 450 knots IAS ог 1.25 
Mach number, whichever occurs first. 


" AIRSPEED LIMITATIONS: 


и Maximum airspeed, gear down: 240 knots IAS. 


^ m Normal load factor — Symmetrical +3.59 —1.89 — Asymmet- | 
rical +3.0g —1.09. 

j m Lateral load factor —0.5g (This restriction may be lifted 05 

data із obtained and analyzed). 


i 


LOAD LIMITATIONS: 


Lu 


test results 


Ш roll evaluation 


Inertial coupling effects in rolls have been re- 
duced in the F-102A airplane with the enlarged 
vertical tail area so that по divergence in sideslip 
is encountered. Several two and three turn con- 
tinuous rolls were made and the data shows the 
sideslip angle did not diverge during these rolls. 
The effect of elevator deflections were checked диг- 
ing the rolls and the increase in sideslip angles was 
negligible. The maximum sideslip angle encountered 
during these tests was 6.5 degrees at 15,000 feet and 
0.62 Mach number. 

The directional stability provided by the en- 
larged vertical tail is better than that of the stand- 
ard F-102A with sideslip feed-back operating. At 
35,000 feet and 0.77 Mach the test airplane rolled 
185 degrees per second with 13 degrees of aileron 
and maximum sideslip of 6.0 degrees. The standard 
F-102A under similar flight conditions, with side- 
slip feed-back operating, rolled 170 degrees per 
second with 15 degrees of aileron and maximum 
sideslip angles of 5 to 9 degrees. 

The contractor maintains that the structural 
loads incurred with a "glove fit" tail approach the 
limit loads in rolls with full aileron deflection at 
low altitudes. and high airspeeds. An aileron restric- 
tion of 10 degrees instead of present 14 degree (total 
aileron deflection) has been recommended by the 
contractor to prevent conditions which might result 
in structural failure. A 10 degree aileron limitation 
has little effect on the roll capabilities at low air- 
speeds. In the power approach configuration at 180 
knots, there is little decrease in roll rate experienced 
with decrease in aileron deflection from 14 degrees 
to 10 degrees. The time required to roll through 30 
degrees of bank angle is .70 seconds with 14 degrees 
aileron and .83 seconds with 9 degrees aileron. The 
roll capabilities at higher speeds are reduced with 
a 10 degree aileron limitation so that at 15,000 feet 
and 0.53 Mach number the maximum roll rate is 
reduced from 150 degrees per second to 110 degrees 
per second, At 0.81 Mach number, the maximum 
roll rate is reduced from 205 degrees per second 
to 180 degrees per second. The time to roll through 
100 degrees of bank angle using 13 degrees of 
aileron was 0.95 seconds at 15,000 feet and 0.62 


а 


Mach number. Under the same conditions of speed 
and altitude, 1.05 seconds were required for 100 
degrees of bank angle using 10.2 degrees of aileron, 
Тће amount of aileron obtainable decreases with in- 
сгеазе of IAS at low altitudes so rhat 14 degrees of 
aileron is available at 180 knots IAS and only 10.5 
degrees is available at 480 knots. With a limitation 
of 10 degrees, the maximum aileron available at 
high speed would undoubtedly be reduced further. 
Тһе aileron requirements for spin recovery or asym- 
metrical load conditions are unknown. 

Presently being considered by the contractor is 
non-linear aileron force-deflection gradient such that 
the £fadient is essentially constant to 10° aileron 
deflection and jumps to a higher constant gradient 
for the range of 10 to 14 degree total deflection. 

Rolls were accomplished at 180 knots IAS with 
gear down at 12,000 feet. These rolls were made 
through approximately 120 degrees change in bank 
angle (60 to 60 degrees). The yaw damper and turn 
coordinator weré operating during these rolls. In 
these rolls the roll rate tends to a constant value 
at large aileron angles possibly because of increasing 
sideslip angles (approaching five degrees) and loss 
of айегоп effectiveness. The data is presented in 
Figure 1, Appendix I, and the roll data is listed in 
Table 1 of Appendix I. 

Rolls were accomplished іп the cruise configura- 
tion at 15,000 feet in the speed range of 0.53 to 0.95 
Mach number. Rolls were made through 120, 360 
and 720 degrees change in bank angle. The 720 de- 
gree rolls were made to determine if any adverse 
effects occurred in continuous rolls. The roll time 
histories in Figures 6 through 8, Appendix I show 
that the sideslip angle reached a peak in approxi- 
mately 1 second and did not reach a steady state 
response at time of recovery. In most 360 degree 
rolls the sideslip angle reached a peak in 1 second 
and a second slightly higher peak occurred during 
recovery. The maximum sideslip angle obtained dur- 
ing all of the roll tests was 6.5 degrees in a two 
turn roll with 175 degrees per second rate of roll at 
0.62 Mach number and 15,000 feet altitude. Elevator 
deflections of 2.5 degrees up to 1.25 degrees down 
were made during the rolls. The effects on sideslip 
angle were not noticeable. The roll characteristics 
are presented in Figure 2, Appendix I. The sideslip 
angles are negligible in rolls using up to 10 degrees 
of aileron deflection and vary from 1 to 6.5 degrees 


with 10 to 14 degrees of aileron deflection. These 
rolls are presented in tabular form in Table 2, Ap- 
pendix I. 

Rolls were accomplished at 0.77, 0.92 and 1.12 
Mach number at 35,000 feet from wings level 
through 360 degrees or more. Time histories of 
some typical rolls are presented in Figures 9 through 
13, Appendix I. These rolls show the characteristic 
of the sideslip angle is not divergent during one to 
four continuous rolls. This data shows that the in- 
herent stability of the aircraft is sufficient to be free 
of inertial coupling dangers. Elevator deflections of 
2.5 degrees up (A/C nose up) to 1.4 degrees down 
were made during these tests and the data did not 
show any appreciable increase in sideslip angle. 
The roll characteristics are presented in Figures 3 
through 5, and Table 3, Appendix І. 


dynamic lateral-directional 
stability 


The dynamic lateral-directional stability char- 
acteristics of this airplane are excellent with the yaw 
damper and turn coordinator operating. It requires 
1.0 to 1.5 cycles for the oscillations to completely 
damp out. With the yaw damper off the oscillations 
damp out very slowly and do not meet Air Force 
Specifications, although the conditions encountered 
are not dangerous. The tests were accomplished at 
35,000 feet ac 0.77, 0.92 and 1.12 Mach numbers. 
The data is presented as time histories in Figures 14 
through 16, Appendix I. 


Static directional stability 


Тһе airplane has satisfactory static directional 
stability. It requires right rudder and left aileron 
to produce a left sideslip. The static directional 
gradient of this airplane with the enlarged tail is 
about 2 degrees of rudder рег 1 degree of sideslip 
and the rudder area is 1130 square inches. The 
YF-102A had a rudder area of 1383 square inches 
and 1 degree of rudder produced 1 degree of side- 
slip. The rudder area of the standard Е-102А is 
1070 square inches. 


Тһе static directional tests were conducted at 
altitudes of 12,000 and 35,000 feet with the yaw 
damper and turn coordinator operating. The pilot 
attempted to obtain full rudder deflection during 
the tests büt was not able to because the "q" box is 
scheduled to limit rudder deflection with "q". The 
data is presented in Figures 17 and 18, Appendix 
І. These plots show the rudder effectiveness and 
the maximum rudder deflections for the speeds 
presented. 


performance evaluation 


The climb performance of the test aircraft is 
essentially the same as obtained on the Phase II 
YF-102A airplane. The effects of the large tail on 
climbs are within the limit of test accuracy. Two 
check climbs at maximum power were made to 
altitudes above 53,000 feet. 'The data obtained below 
45,000 feet is not valid for comparison purposes 
because the speed schedule as flown at lower alti- 
tudes was much greater than the recommended 
climb speed schedule. The climb data is corrected 
to the same standard thrust used for the Phase II 
tests (AFFTC-TR-55-31). The data is presented in 
Figure 19, Appendix I, with the Phase II data in- 
cluded as dashed lines for comparison. 

Maximum level flight speeds obtained at 37,000, 
44,000 and 51,000 feet indicated a very slight change 
from those of the aircraft with a small tail. The 
differences, however, are within the limits of test 
accuracy. This data is presented in Figures 20 and 
21 as drag versus Mach number and drag coefficient 
versus Mach number. 

The engine used for these tests was a ]57-Р-41 
trimmed-up to simulate a ]57-Р-23 engine, as was 
done in the Phase II program. The static thrust run 
indicates slightly less thrust at maximum and mili- 
tary power for static conditions than was obtained 
during the Phase II program. The thrust coefficient 
is also less than the earlier test and is presented in 
Figure 22, Appendix I. 


conclusions 
i it is concluded that: 


@ No roll limitations are required because of inertial coupling effects. 

ш The roll capabilities with the increased area tail meet the roll requirements 
to perform operational and non-operational type maneuvers. 

@ The directional and roll-coupling stability of the aircraft has been improved; 
however, the requirement for the yaw damper and turn coordinator still exists. 
W The performance of the airplane has not been appreciably affected as there 
is negligible change in ceiling and maximum speed. 

Ш А restriction of 10 degrees (total) aileron deflection has been requested Бу 
the contractor to prevent structural failure of the enlarged tail. This restriction is 
і acceptable for normal operation providing the pilot is able to obtain 14 degrees 
(total) aileron deflection for emergency conditions. At present the aileron require- 
| ments for spin recovery and asymmetric load conditions are unknown. ーー 


recommendations 


it is recommended that: 


E The increased area tail be included on all F-102A aircraft. 
m This change be incorporated prior to delivery of any Е-102А aircraft to using 
agencies. 


Ш Spin requirements and asymmetric conditions be investigated as soon as 
| possible to determine the аПегоп requirements бог all flight conditions. 

Ш An investigation be made to determine the aileron restriction with “q” and 

Mach number to satisfy structural limits. 
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discussion 


The elevons of the F-102A airplane perform а 
duol function by operating differentially as qiler- 
ons and in unison as elevators. Total aileron was 
computed by taking the algebraic summation of 
the elevon positions with down elevon considered 
negative. The direction of aileron (left or right) 
was chosen according to the direction it tends to 
make the aircraft roll. The time history plots in 
this Appendix have been presented as one half 
of the total aileron displacement. It is not the trace 
of a single elevon. 

Elevator displacement is the average of the 
two elevons with up deflection tending to cause the 
aircraft to pitch up. The elevator deflections pre- 
sented in the time history plots in this Appendix 
show the elevator deflections from trim and are 
not absolute valves of elevator position. 

The sideslip angle, as presented, indicates the 
opposite of yaw angle as measured with a yaw 
vane installed on the nose boom. 

The climb and level flight performance data 
were corrected to standard conditions in the same 
manner as outlined in AFFTC-TR-55-31, the Phase И 
report on the YF-102A. The engine used for these 
tests (also for the YF-102A) was a J57-P-41, 
trimmed-up to simulate а 157-Р-23 engine. 
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Figure Мо. 6 
AILERON ROLLS 
F-102A USAF Мо. 53-1813 
Cruise Configuration 
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Figure Мо. 7 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Cruise Configuration 
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Figure No. 8 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Cruise Configuration 
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Figure Мо. 9 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Cruise Configuration 
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Figure Мо. 10 
AILERON ROLLS 
F-102A USAF No. 53-1813 
Cruise Configuration 


Mach No. 0.77 
Alt 34,900 Ft, 
CAS 260 Knots 
Yaw Damper On 
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Figure No. 11 
AILERON ROLLS 
Е-102А USAF Мо. 53-1813 
Cruise Configuration 
Mach No. 0.93 Mach №, 1.01 
Alt 33, 400 Ft. Alt 33,100 Ft. 
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Figure №. 12 
AILERON ROLLS 
F-102A USAF No, 53-1813 
Combat Configuration 


Mach No, 1.13 Mach No, 1.15 
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Figure Мо. 13 
AILERON ROLLS 
F-102A USAF Мо. 53-1813 
Combat Configuration 
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CAS 412 Knots CAS 400 Knots 
Yaw Damper Off Yaw Damper On 
4 2 Turn Roll 2 Turn Roll 
9 3 
< Acc. 
Чин 
н 1 
о 
2 0 
6 
or 
w4 | 
E 2 
299 
a 
284 Sideslip Sideslip 
зб 
nges 
= 300 
я Rate of Roll Rate of Roll 
2007 
о 
Ф 
л 
~ 
© 10 
а P 
200 
ра 30 
з 8 
а 2 6 
я 1 
а, 
a 24 Elevator 
[^] to^ 
2 20 
g a 2 
9 1⁄2 Aileron 
н 14 
206 
ач 
538 


Типе зесопаз 


14 


Sideslip Angle 
Rt Deg 


Deg/sec Rt 


. Rate of Yaw 


Lt 


20 


Rudder Position 


Figure No. 14 
DYNAMIC LATERAL-DIRECTIONAL STABILITY 
F-102A USAF No. 53-1813 
Cruise Configuration 


Mach No, 0.77 Altitude 35, 000 Ft. 
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Figure No. 15 
DYNAMIC LATERAL -DIRECTIONAL STABILITY 
Е-102А USAF No, 53-1813 
Cruise Configuration 


Mach No. 0.93 Altitude 35, 000 Ft. 
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On Off 


Lt 


Rt 


Rate of Roll 


21 


ڪڪ ن ' ڪڪ 


| Figure №. 16 
| DYNAMIC LATERAL-DIRECTIONAL STABILITY 
| F-102A USAF Мо. 53-1813 

Combat Configuration 
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STATIC DIRECTIONAL STABILITY 
TURM COORDINATOR AND YAW DAMPER ОН 
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NOTE: 


5600 


CLIMB PERFORMANCE 
MAXIMUM POWER 


457-Р-11 ENG S/N 604217 


DASHED LIRES ARE DATA FROM 
PHASE 11 ҮЕ-1023, 


А/В S/N 600563 


TRIMMED TO SIMULATE A 
457-P-23 ENG. 


AFFTC-T К-55-31 


5400 


5200 


5000 


4800 


4600 


44000 
с 2000 000 8000 
ВАТЕ OF CLIMB 
FT/MIN 


WOTE: DATA КОТ PRESENTED AT LOWER 
ALT. BECAUSE CLIMBS WERE NOT 
FLOWN AT CHECK CLIMB SPEED SCHEDULE 


24000 25000 26000 
GROSS WEIGHT - LB 
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FIGURE 20 


LEVEL FLIGHT РЕКРОКМАНСЕ 


CORRECTED THRUST 


ҮЗ МАСН НО. 
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W/S = 135,000 LB 


MACH NUMBER 


DRAG 
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FIGURE 21 DRAG RISE 


ALTITUDE LIES 

37,000 FT. 107,000 L8 
84,000 FT. 157,000 LB 
50,500 FT. 223,000 L8 


һан 


на 


PHASE 11 УР- 102А 
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МАСН NUMBER 
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FIGURE 22 


SYM DATE 


457-Р-41 S/N 604217 
17 ЈА. AFTERBURNER S/N 600563 
17 JAN. IRIS ТУРЕ NOZZLE 


STATIC THRUST CALI BRATION 


DOWNSTREAM PROBES 


НЕЕ 


MAXIMUH POWER, 
PHASE 11 14.5°C 


MILITARY РОМЕВ 


PHASE 11 14,8 С 


Е 


MILITARY POWER 


TEMP. 18. 


HI 


1.8 2.0 2.г 2.4 
ENGINE PRESSURE RATIO (Pe /Р ای‎ 


ТАВІЕ І 


ROLLS FROM 60 DEGREE BANK ТО 60 DEGREE BANK 


12,000 feet, 180 knots IAS. (Power approach configuration, gear down.) 


Total Aileron Roll Rate sidoslip Angle Normal е. | ам fum 
(des) (deg/sec) (dug) (а) Coordinator 
3.8 L 401 1.5 L 14 Оп 
3.3 R 20R | 1.5 R 1.0 On 
| 751 501 | 251 1.2 Оп 
тов | вов 3.5 К 1.2 Оп 
7.51 601 2.0 L 14 Оп 
8.0 R 70 R 3.0 R 1.3 Оп 
901 во 1 3.0 L 1.5 On 
123 Ё 80 R _ 408 1.4 On 
у 1121 701 401 | 1.6 Оп 
1438 | 888 | чок | 14 On 
1 14.0 1. 7oL | 551 18 On 
14.3 К 90 R 408 1.4 On 
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1 TABLE ІІ 


ROLLS FROM WINGS LEVEL THROUGH 360 OR МОВЕ DEGREES 


Cruise Configuration, 15,000 Feet 


Total Maximum Maximum Yaw Damper 
Roll Rate Sidealip Anglo Normal Асс. | Number of and Turn 
(deg/soc) (deg) (а) Cont. Rolls | Coordinator 


Trim: 0.53 Mach number 
260 knots IAS 
15,000 feet 


0.62 Mach number 
310 knots IAS 
15,000 feet 


Trim: 


0.81 Mach number 
410 knots IAS 
15,000 feet 


Trim: 


сот тот ге рт сот т ж 
к=к к= хий! ний! - раў. ет 
- ре ге = = = = др ду го 


MOM МЮ ч o = = = 


Trim; 0.95 Mach number 
480 knots 145 
15,000 feet 


1.9 |60°—60°** 
1,65 |60°—60°** 
2.0 |60%-60%%% 
2.4 |60°—60°** 
2.0 |60°—60°** 
60°—60°** 


160 


r x= — m — m — x — 
m= = = 11212 


** These rolls were made with only 60 degree to 60 degree change in bank angle. 


* The yaw damper and turn coordinator were both tied in to one switch in the cock- 
pit and both were cither on or off. 
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TABLE Ill 


Cruise Configuration, 35,000 Feet 


Trim: 0.77 Mach number 
255 knots 1AS 
, 35,000 feet 


Trim: 0.92 Mach number 
314 knots IAS 
35,000 feet 


Trim: 1.12 Mach number 
400 knots JAS 
35,000 feet 


Total 


m= ге ра уш т = = то = = ду r ду т” m г” or 


L 
L 
R 
L 
R 
L 
R 
1 
[4 
L 
L 
L 
L 
R 
L 
L 
L 
1 


Roll Rate 
(deg/sac) 


F> r= r= ре ра е ре ре ге ге дуг д r” ос ду г” 


Бо у r xm r — г x r” m Най — ос г 


–------ xr = x Г” 


ROLLS FROM WINGS LEVEL THROUGH 360 OR MORE DEGREES 


Maximum 
Sideslip Angle 
(des) 


єг m ге жтт га raor 


Юю ю > r= дєє r= рю > ре т= سې‎ m m m ere 


ZG >G 202 70 70 70 IT pr or a 


Maximum 
Normal Acc. Number of 
(9) Cont. Rolls 


ч — س‎ — Q CQ) d» б) МЮ Ñ — — — — — ы — — 


- N КУ МУ K) eom єл — < = = 


Yow Damper 
and Turn 
Coordinator 
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FLIGHT 


1 " 

2 13 

з 13 

| 4 18 
| 5 18 
| 6 18 
| 7 19 
| 8 20 
| 9 20 
| 10 21 
| 11 21 
12 21 

13 22 

14 23 

| 15 24 


DATE 


Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Jan 
Зап 
Зап 
Зап 
Зап 
Feb 
Feb 
Feb 


appendix ІІ [ flight log 
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Tota! 


PILOT 


Stephens, К, L., Major, USAF 
Childs, S. R., Major, USAF 
Childs, S. R., Major, USAF 
Childs, 5. R., Major, USAF 
Childs, 5. R., Major, USAF 
Childs, 5. R., Major, USAF 
Hanes, М. А., Col., USAF 
Baker, R. M., Col., USAF 
Holtoner, J. $., Brig. Сеп., USAF 
Everest, F. K., Lt. Col., USAF 
White, R. M., Capt., USAF 
Stephens, R. L., Major, USAF 
Stephens, R. L., Major, USAF 
Childs, S. R., Major, USAF 
Stephens, R. L., Major, USAF 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 
F-102A USAF NO. 53-1813 
EVALUATION OF ENLARGED VERTICAL STABILIZER 


TEST: Check Climb | TEST: Check Climb (Мах. Powet Power) Weight at Engine Start 27, 640 1Ь. 


40, 000 ---- 
41, 740 27:15 
43, 710 27:36 
44, 180 . 27:48.2 
45, 000 ---- 
45, 830 . 28:02 
46, 810 28:20 
47, 790 28:43.8 
48, 810 28:57.5 
49, 780 29:17.3 
50, 000 ---- 
50, 320 29:35 
50, 800 29:51 
51, 330 . 30:13 
51, 800 30:48 
52, 000 ---- 
52,325 31:29.7 
52,585 . 31:59.2 
52, 835 . 32:21 
53, 000 ーーーー 
53, 085 33:14. 5 


24, 700 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 


F-102A USAF NO. 53-1813 


EVALUATION OF ENLARGED VERTICAL STABILIZER 


Weight at Engi 


232,5 -23 2.67 23,800 
374,5 +1 2.41 22,500 
300.5 -2 2.47 24,050 


412.0 +12 2.41 23, 000 
© 
| 
| 
| 
Ї 
| 
| 
| 
| 


e Start 2 


LAS Pt;/Pto Gross Wt. Nj 
Knots 9c Lb RPM 


6170 
5970 
6120 
6180 


640 lb 


Off 
On(Min. ) 
On 
On 


TEST DATA CORRECTED FOR INSTRUMENT ERROR. 
F-102A USAF NO. 53-1813 
EVALUATION OF ENLARGED VERTICAL STABILIZER 


TEST: Static Thrust Calibration 
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is acceptable as a transitional trainer for delta-wing air- 
craft. The airspeed-altitude performance envelope is sig- 
nificantly inferior to performance characteristics of the 
F-102A. This performance degradation combined with 
airframe buffet encountered in the 8 to 9 Mach number 
region will tend to restrict the utility of the aircraft as a 
weapon. system proficiency trainer. 

Contractural guarantees for take-off, maximum power 
climb performance, and service ceiling are met or ex- 
ceeded, but the aircraft is deficient with respect to military 
power climb performance and maximum speed. 

In general, handling characteristics are acceptable. 
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This report presents the performance and sta- 
bility and control characteristics of the ТЕ-102А 
airplane as determined from the Phase H flight 
evaluation. These tests were conducted to determine 
if coftractural guarantees were met and to evaluate 
the aircraft ат an early stage of development. The 
test program was conducted under the authority of 
the Commander, Air Force Flight Test Center at the 
request of the Air Research and Development Com- 
mand. The tests were accomplished at the Air 
Force Flight Test Center, Edwards Air Force Base, 
California, between 11 June and 19 June 1956, and 
required nine flights totaling 10 flying hours. The 
test aircraft was maintained by the contractor at the 
Edwards AFB facility. 
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This report also includes quantitative perform- 
ance data obtained during prior tests of two TF- 
102A aircraft conducted by a joint AFFTC-ADC 
team for the purpose of making a comparative eval- 
uation of two canopy configurations. 

The TE-102A airplane is the two place trainer 
version of the F-102A, featuring a side-by-side seat- 
ing arrangement for instructor and student, The 
trainer aircraft is identical to the Е-102А, except 
that the cockpit, nose section and intake ducts are 
modified to accommodate the side-by-side seating 
arrangement. The airplane is powered by a J57-P-23 
turbo-jet engine with afterburner (flap type nozzle, 
tandem cylinder, forged flap) rated at 16,000 pounds 
sea level static thrust. 

The gross weight of the aircraft at engine start 
is 28,300 pounds, including the pilots, 7098 pounds 
of fuel, and full oil supply. Tlie center of gravity 
varies with fuel consumption from 26.1 percent 
MAC at engine start, to 19.7 percent MAC when the 
fuel load is completely expended. 
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B cockpit . 

Entrance ro the cockpit is made with the use of utilizing differential braking is possible but is not 
external ladders that rest against the side of the recommended due to the loss in taxi speed which 
fuselage. Since the ladders are not attached to the results. Rudder forces during taxi operations are | 
aircraft and are free to slide, they constitute а high but not excessive. 
ground safety hazard. Visibility forward and to the sides is satisfactory 

The cockpit affords ample room and adequate for both the pilot and instructor. Due to the seating, 
adjustments for comfort. Basic instrument arrange- the student pilot is completely dependent on the | 
ment апа cockpit switches аге consistant with the instructor for visibiliry to the right rear, and the 1 
Е-102А, except that the circuit breakers оп the aft instructor is dependent on the pilot for visibility to | 
portion of the left console are easier to see and the left rear. With the canopy open, as often is the I 
reach than they are оп the Е-102А. The rudder crim case in taxiing, the pilot’s visibility to the left rear ! 
switch, located оп the сегиег pedestal іп front of (or to the right rear for the instructor) is satisfac- 
the stick, is difficult to reach under ай flight соп- tory. With the canopy closed, however, visibility to ; 

| ditions. The switch should ђе placed іп а more the rear is impaired to the extent that only about 1 : 
| convenient location: perhaps оп the left console just foot of the elevon can be seen. With the minimum | 
aft ої the throttle. The ram air turbine handle is crew of one, as in ferry flights or functional check і 

difficult to actuate with the throttle in the idle cut- flights, the visibility to the right rear is non-existent. 1 

off position аз it would be for а flame-out landing. The canopy hold-open device is excellent, but | 

: This could be corrected Бу placing (Бе turbine the force required to lower the canopy is excessive, | 

handle beside the emergency gear down handie. The efforts of both aircraft occupants are required 4 

Тһе detailed production cockpit arrangement to close the canopy. 
was altered for test purposes, The most noticeable Idle power is sufficient for all taxi operations 
difference is the omission of the radar control con- except initial movement after engine start. 


sole and presentation screen. 


Ш take-off and initial climb 


m taxiing and ground handling Adequate braking is available to hold the ай- 
Control of the aircraft during taxi operations is craft during military power run-up prior to the ! 
satisfactory. Good directional control сап be main- take-off roll, The brakes should be released and 1 
tained with nose wheel steering. Directional contro! take-off roll begun when the afterburner is lighted. ! 
UNCLASSIFIED 
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Nose wheel steering is adequate for directional соп- 
trol until the rudder becomes effective at approx- 
imately 70 knots IAS. Nose wheel steering is not 
recommended above 90 knots IAS due to a tendency 
to overcontrol while making directional corrections. 

Maximum power take-off speeds closely approx- 
imate those of the F-102A. Minimum nose wheel 
lift-off speed is 125 knots IAS. Recommended take- 
off indicated airspeed is 140 knots (2100 feet ground 
roll). A higher speed requires excessive nose high 
attitude after take-off to prevent exceeding pear 
down limit speeds. A total distance of 3500 feet is 
required to reach 50 feet with a speed of 160 knots 
IAS. The nose attitude appears slightly higher in 
the trainer than in the F-102A due to the short nose, 
but visibility over the nose is satisfactory during 
lift-off and gear retraction. Speed increase is mod- 
erate, and 1 minute is required to reach the climb 
schedule. 
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Military power take-offs are satisfactory, а!- 
though the take-off roll is long and acceleration to 
take-off speed is slow. А minimum nose-wheel-off 
speed of 130 knots LAS and lifroff speed of 140 
knots IAS are recommended for positive control. 
“The take-off roll requires approximately 5000 feet 
at 150 knots and a total distance of approximately 
8000 feet is required to reach 50 feet ac 165 knots. 
Two minutes are required to accelerate from brake 
release to the climb schedule. 

Immediately after take-off а pilot-induced 
lateral oscillation 15 generally encountered. High 
aileron breakout forces and relatively large aileron 
control movements which follow break-out create a 
tendency to over control a correction for wing drop. 
The landing gear handle requires excessive force to 
асгиаге and the landing gear warning light is diffi- 
cult to see, Take-off performance for standard sea 
level conditions is presented in Appendix I, Figure 


— ера тн 


Гр - ————————— —— — 
| | SUMMARY OF TAKE-OFF PERFORMANCE Weight 22,200 Ibs. 
| INDICATED TOTAL 
- | | INDICATED GROUND AIRSPEED AT DISTANCE TO 
! ТЕ5Т AIRSPEED АТ ROLL 50 FT. HEIGHT CLEAR 50 FEET 
| CONDITIONS TAKE-OFF 一 KTS. Fr. — KTS. ғ. 
r ャ ー тр ши 
| Meximum 140 2100 160 3500 
| power 
|| Махітот 
| 160 2600 175 3900 
| power 
| Military 140 4500 160 7650 
power (minirnum) 
і 
| aan 
| Military 160 6000 175 8600 
~ | power 


~ 


While the climb potential with maximum 
power is considerably less than that of the F-102A, 
it does exceed the contractural guarantees. The 
service ceiling of 48,800 feet is 1000 feet greater 
than guaranteed. The time to climb to 48,000 feet 
is 7Уг minutes (including 1 minute for take-off and 
acceleration), which is 3.3 minutes faster than 
guaranteed. Sea level rate of climb with military 
power is 4500 feet per minute, 1500 feet less than 
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guaranteed, and the aircraft requires 21 minutes to 
climb to 40,000 Ёеес, 444 minutes more than speci- 
fied. 

Visibility over the nose is satisfactory during a 
maximum power climb and is good during a mili- 
tary power climb. In all climbs, visibility to the left 
is good, to the left rear poor, and to the right rear 
entirely dependent on the instructor. 

Maintaining the proper climb schedule is very 
difficult due to the high longitudinal break-out force 
(che production control system was пог installed) 


and the large change of airspeed which results from 
minor pitch corrections. Trim must be constantly 
monitored during the climb due to the high elevator 
forces and the lateral unbalance which occurs 
rapidly with asymmetric fuel feeding. The best 
climb speed schedule above 35,000 feet is in the 
region of airframe buffet created by the large 
canopy. Climb performance is sacrificed in order го 
fly the aircraft at speeds below che buffet region. 

Climb performance is presented in Appendix I, 
Figures 2 and 3. 


SUMMARY OF CLIMB PERFORMANCE ІТ 
MAXIMUM POWER MILITARY POWER 
RATE OF TIME TO RATE OF TIME TO 
ALTITUDE WEIGHT CLIMB CLIMB WEIGHT CLIMB CLIMB 
FT. 185. FT/MIN. MIN. LBS. FT/MIN. MIN. 
Take-off and acceleration to 10,000 28,000 12,000 0.8 28,000 4300 2.4 
climb schedule requires 1 min- 20,000 27,700 11,000 1.7 27,500 3400 5.0 
аг гены 150 ех sf Mo: 30,000 27,500 8,800 2.8 27,200 2200 8.6 
with maximum power an 
ао ел 40,000 27,000 5,600 4.0 26,700 200 19.0 
with military power, 45,000 26,700 3,000 5.0 


№ level flight performance 


Maximum Speeds: The TF-102A has a max- 
imum speed capability of 0.975 Mach num- 
ber at 35,000 feet and 24,000 pounds gross 
weight. This is considerably below the 
maximum speed of the F-102A (1.2 Mach 
number at 35,000 feet altitude at 23,000 
pounds gross weight). The maximum speed 
capability decreases with an increase or de- 


crease of altitude from 35,000 feet so that 


the performance guarantees are not met. MAXIMUM POWER MILITARY POWER i 
The true speed of 550 knots (0.955 Mach ALTITUDE WEIGHT MACH TRUE SPEED MACH TRUE SPEED | ! 
number) at 40,000 feet does not meet the ғ. 185, NUMBER KTS. NUMBER KTS. | 
requirement of 568 knots (0.988 Mach i 
number), nor does the 512 knots true speed 
(0.89 Mach number) аг 47,000 feet fulfill 25,000 24,000 0.955 550 0.875 504 
аза Mach number) шгар: | 30.000 24,000 | 0.975 | 560 | 0.880 507 
The maximum Mach number with mili- 35,000 24,000 0.975 560 0.875 504 | і 
tary power із 0.88 at 30,000 feet, and а 40,000 24,000 0.955 550 0.850 493 | | 
decrease in speed occurs with higher or 45,000 24,000 0.910 522 0.820 472 : 
lower altitudes. Above 25,000 feet all шах- E 
imum speeds occur in a region of buffet i 
(reference page 7 "Canopy Vibration and 
Buffet”). 
The maximum speeds of the ТЕ-102А аге 
presented in Figure 5, Appendix І. 
CONFIDENTIAL 
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Ш Maneuvering Capabilities: The maneuvering cap- 


abilities of this aircraft are considerably inferior to 
those of the F-102A. The maximum load factor ob- 
tainable at 36,000 is approximately 1.7g at the opti- 
mum speed of 0.85 true Mach number (0.82 indi- 
cated Mach number). The maneuvering capabilities 
of the TF-102 are further impaired by the canopy 
buffet. The maximum turn rate at altitude is accom- 
plished at a Mach number where buffet is evident 
in straight and level flight. Any addition in load 
factor is accompanied by an increase in buffet. 
(Reference page 7 "Canopy Vibration and Buffet".) 

Thurst-limited turns at constant speed and alti- 
tude were accomplished ас 36,000 feet. The data, 
corrected to standard conditions, is presented in 
Figure 4, Appendix I and summarized in the follow- 
ing table: 


ALTITUDE: 36,000 FEET GROSS WEIGHT: 25,000 POUNDS 


| MANEUVERING CAPABILITIES | 


MAXIMUM LOAD|MAXIMUM TURN] MINIMUM TURN 


MACH NUMBER FACTOR - 9 


RATE-DEG/SEC. RADIUS - N. M. 
0.70 2.3 26 | 
0.85 2.9 2.5 
0.95 0.7 за _ * 


Ш Cruise апа Рошег Required: Cruise performance 


at recommended cruise speeds increases with altitude 
from 0.10 nautical air miles per pound of fuel ас 
10,000 feet to the optimum cruise conditions of 
0.157 МАМРР їп the region ОЁ 35,000 feet and 
26,000 pounds gross weight. Cruise performance 
of the trainer is considerably less than that of the 
F-102A. The speed for recommended cruise in the 
trainer is 0.78 Mach number (at approximately 
35,000 feet) compared со 0.905 Mach number for the 
F-102A, while the specific range of the F-102A 
exceeds chat of the TF-102A Бу .083 МАМРР. Cruise 
data is presented in Appendix I, Figures 6, 7 and 8. 


BEST CRUISE 


SPECIFIC 
ALTITUDE WEIGHT MACH RANGE 
ғ. 185. NUMBER NAMPP Р/Р, 
10,000 | | 27,597 | | 0.570 | | 0.100 | | 1.67 
25,000 | | 26,552 | | 0.680 | | 0.144 | | 1.96 
35,000 | | 26,076 | | 0.775 [| 0.157 | | 2.34 
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Maximum endurance increases with alticude 
to approximately 25,000 feet. Ac this altitude a 
minimum fuel flow of approximately 2430 pounds 
per hour can be maintained in stabilized flight, 
giving an endurance of 2.47 minutes for each 100 
pounds of fuel. Fuel consumption with Mach 
number is presented in Appendix I, Figure 18 and 
summarized in the following table: 


MAXIMUM ENDURANCE 

ENDURANCE 
WEIGHT MACH FUEL FLOW MIN/100 LBS р, ур 
185. NUMBER LB5/HR. FUEL ПАДА 
10,000 | 27,597 | 10.40] [2720] |2.205 1.55 
25,000 86,552 0.56| |2430 | |2.470 | | 1.93 


35,000 | 26,076 | |0.63| [2510] |2.390 | | 2.37 


ALTITUDE 
FT. 


Drag: Aerodynamic drag of the ТЕ-102А із signif- 
icantly higher than for the F-102A, especially in 
the high speed range and the drag rise is encoun- 
tered at a lower Mach number. The drag rise is 
encountered at 0.875 Mach number on the F-102A 
but is encountered at 0.70 on the trainer. This drag 
increase, which stems from the wider cockpit and 
nose section, is the basic cause of the limited 
performance capabilities of the trainer. Drag data 
is presented in Appendix I, Figures 9 through 13. 


DRAG DATA SUMMARY 
CLEAN CONFIGURATION 


ALTITUDE \/5 WEIGHT MINIMUM DRAG 


м. 185. 185. FN/6 105. 
10,000 40,135 27,597 3,900 
25,000 71,570 26,552 7,100 
35,000 110,870 | | 26,076 10,900 


B level flight handling characteristics 


Dynamic Stability: The dynamic longitudinal sta- 
bility of the TF-102A is satisfactory in the level 
flight speed ranges, both with and without the pitch 
damper operating. Without the damper, induced 
oscillations persist for two cycles. These oscillations 
damp out in one cycle with the pitch damper 
operating. Time histories of induced oscillations 
are presented in Figures 26, 27 and 28 of Appen- 
dix 1. 

The dynamic directional stability is satisfactory. 


CONFIDENTIAL 
5 


CONFIDENTIAL 


Induced oscillations persist for two and one-half 
ta three cycles throughout the level flight speed 
range of the basic airplane. With the yaw damper 
operating, these directional oscillations damp in 
one cycle. Time histories of these directional osc- 
illations are presented in Figures 29 through 35 of 
Appendix I. 

The dynamic lateral stability was unsatisfactory. 
Lateral oscillations induced at the same time as 
directional oscillations persisted after the direc- 
tional oscillations had damped. In most cases, the 
oscillations continued until stopped by the pilot. 
High break-out forces in the lateral control created 
a tendency to overcontrol the lateral corrections. 
Use of the yaw damper did пог appreciably affect 
the lateral oscillations. 


Static Stability: The static directional stability is 
positive under all flight conditions tested. The 
rudder force required to maintain a steady sideslip 
increases as Mach number is increased. Above 0.8 
Mach number and 5 degrees of rudder travel, the 
sideslip did not appear to be proportional to rudder 
displacement. A force lightening was пос encoun- 
tered, however. Zero’ sideslip is slightly difficult to 
maintain in 45 degree banked turns in the power 
approach configuration at 180 knots IAS. The 
rudder power was adequate to reduce the yawing 
acceleration to zero under all conditions tested. 

The static longitudinal stability is positive in 
the cruise configuration. The canopy buffet is 
annoying to the pilot but does not affect stability. 
Quantitative static longitudinal data is presented 
in Appendix I, Figure 24. 

The static lateral stability is basically satisfac- 
tory with positive dihedral effect exhibited in all 
steady state sideslips. Due to high aileron break- 
out forces, precise lateral control is difficult to 
maintain. The rapid trim rate causes a tendency 
to over-trim, 


Maneuvering Characteristics: The gradient of el- 
evon position with load factor in maneuvering 
flight is positive throughout the level flight speed 
region under the load factors tested. The gradient 
is linear at low altitudes; at medium and high 
altitudes (above 30,000 feet) the gradient decreases 
with increased load factor but does not exceed the 
requirements of Air Force Specification МП.-Е-8785 
(ASG). Force instrumentation was not available dur- 
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ing Phase II tests, but a qualitative analysis indicated 
an excessive stick force gradient. 

Precision turns are difficult to maintain due to 
the сепдепсу to overcontrol the bank angie. Even 
with the yaw damper operating, constant bank 
angles are difficult to maintain; with damper off, 
precise lateral control is not possible. 


lateral control 


The inertial coupling problem does exist for 
the TF-102A airplane. The present restrictions of 
limiting roll maneuvers to the positive quadrants 
and one-half aileron deflection are adequate со avoid 
any serious inertial coupling effects. However, the 
high roll rate of the TF-102A makes exceeding these 
limits easy. The large vercical tail is prescribed 
as a partial remedy for this problem and will be 
incorporated on production models. The rate of 
roll within the restrictions is adequate under all 
flight conditions. 

The rolls accomplished in the cruise config- 
uration from 60 degrees left to 60 degrees right 
bank did not produce appreciable adverse yaw. 
These rolls were accomplished at 35,000 feet using 
aileron angles of as much as 614 degrees (approx- 
imately one-half available aileron) and at various 
speeds from 0.72 го 0.91 Mach number. The yaw 
damper and turn coordinator were on and an 
attempt was made to maintain zero rudder deflec- 
tion during the roll maneuvers. In the same con- 
figuration 360 degree rolls were accomplished at 
0.73 Mach number at 35,000 feet with the yaw 
damper and turn coordinator engaged (Figures 
40 and 41). During these rolls the adverse yaw 
buile up to the point where the roll rate was 
reduced appreciably. In the power approach con- 
figuration, with yaw damper and turn coordinator 
functioning, the sideslip due to adverse yaw was 
пос excessive. With 7 degrees of aileron, the max- 
imum used in this configuration, the roll rate was 
70 degrees per second and the sideslip was 4 degrees. 
The roll potential (helix angle vs aileron deflection) 
is presented graphically in Appendix I, Figure 53. 
Roll time histories are presented in Figures 36 
through 52. 


supersonic dive characteristics 


The TF-102A airplane will attain supersonic 
speeds in a slight dive. The mild nose down pitch 
encountered can easily be trimmed out. A moderate 


pitch-up occurs ас 0,9 indicated Mach number 
when the aircraft is returned to subsonic flight. 

No unusual control problems are encountered 
during the dive or recovery from the dive. A time 
history of a high Mach dive is presented in Appen- 
dix I, Figure 54, ・ 


canopy vibration and buffet 


The buffet encountered early in the Phase I 
program is greatly decreased by a double row of 
vortex generators on the canopy (reference joint 
messageforms in Appendix П). However, canopy 
buffet remains as a definite annoyance. The buffet is 
encountered in unaccelerated conditions at 0.80 
indicated Mach number, increasing to maximum 
intensity at 0.85 indicated Mach number, and then 
decreasing in intensity with further increases in 
speed until і: disappears at approximately 0.90 in- 
dicated Mach number. This buffet is experienced 
from the speed for best climb through the maximum 
speeds with military power at all altitudes above 
25,000 feet. Increased load factors aggravate the 
buffet condition. At low Mach numbers, buffet oc- 
curs with slight increases of load factor, At speeds 
where buffet exists under 1g conditions, it increases 
rapidly with increases in load factor. 

This buffet, created by flow separation over 
the canopy, is annoying since the normal operating 
speeds for this aircraft occur in this buffet region. 
The optimum speeds for turning flight at altitude 
(0.85 true Mach number) are їп the region where 
buffet is encountered in unaccelerated flight and 
is magnified by the increased load factor of turning 
flight. The intensity of this buffet is sufficient to 
distract the student pilot from the primary flight 
problem. 


approach and landing 


“The handling characteristics of the ТЕ-102А 
during approach and landing differ only slightly 
Нот the F-102A. The power settings required in 
the pattern are approximately 2 percent RPM 
higher than for the F-102A, and all pattern speeds, 
except gear extension speed, should be increased 
5 knots to provide good control and reduce rate 
of sink. The buffet created by gear extension is 
more pronounced than in the F-102A. Due to the 
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shorter nose section, the nose high attitude appears 
exaggerated at touchdown. Visibility over the nose 
is good. Maximum braking is not recommended be- 
cause of the delay between pedal release and brake 
release. This delay of 1 to 114 seconds does not allow 
the pilot to adequately control the aircraft and cor- 
rect for skidding tires. 

The recommended approach and landing tech- 
nique, with the exception of the variations noted, 
is the same as for the F-102A. Landing performance 
is presented graphically in Appendix I, Figure 
14 and summarized in the following table: 


LANDING PERFORMANCE 
GROSS WEIGHT 23,000 POUNDS 


CHUTE 


NORMAL BRAKING H 


INDICATED 1 
INDICATED DISTANCE AIRSPEED GROUND ROLL 
BRAKING AIRSPEED AT FROM 50 FEET AT TOUCH- FROM TOUCH- 
CONDITIONS 50 FEET - KTS. ТО STOP-FT. DOWN-KTS. DOWN - ЕТ. 
NORMAL BRAKING ў | 
WITHOUT DRAG 150 7800 130 | 6000 


| 


WITH DRAG 150 5500 130 4100 
CHUTE 
Wi orae chue || 150 || 4500 130 | 3000 


№ aircraft systems 


Airspeed System: The position error associated with 
the airspeed system of che TF-102A is inordinately 
high in the speed range from 0.85 to 1.0 indicated 
Mach number, requiring a maximum airspeed cor- 
rection of approximately 20 knots and a maximum 
altitude correction of approximately 2500 feet at 
35,000 feet altitude. 

The airspeed calibration was obtained from 
stabilized pacer points and is presented (with a 
description of the nose boom) in Appendix I, Fig- 
ures 22 and 23. 


Engine and Afterburner: Operation of the J57-P-23 
turbo-jet engine and afterburner was satisfactory. 
Compressor stalls were not experienced; however, 
during ground operation mild pulsations similar to 
compressor stalls were frequently experienced when 
advancing the throttle from idle position. This con- 
dition does not require throttling back as a correc- 
tive measure. 


CONFIDENTIAL 
77 


| CONFIDENTIAL 


CONCLUSIONS 
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THE TF-102A 


satisfactorily fulfills the requirements of a transitional trainer for delta 
wing aircraft. The aircraft handling qualities closely approximate those 
of the F-102A in take-offs, climbs, slow speed characteristics, instrument 
flying, and landing. The performance capabilities, however, differ sub- 
stantially from those of the F-102A aircraft. The canopy design and 
wider fuselage result in increased drag and а one р buffet that is intensi- 
fied by maneuvering flight. This causes the ТЕ-102А speed-altitude per- 
formance to be significantly inferior to that of the F-102A. The buffet 
will tend to limit the utility of the TF-102A as a weapon system pro- 
ficiency trainer to practice intercept missions below 40,000 feet and 0.8 
Mach number, The performance capabilities of the TF-102 are not com- 
patible with design concepts of the modern tactical weapons system. 
Consequently, the aircraft should receive only supernumerary status in 
the tactical inventory. 

The performance guarantees are met or exceeded in take-off and 
climbs with maximum power. The climb capability and tbe maximum 
level flight speeds with military power fall short of guarantees. Max- 
imum power will be required for most operations above 40,000 feet, 
resulting in short flights. 

Handling characteristics are generally satisfactory, but minor con- 
troi problems are caused by tbe excessive break-out forces, Within the 
present flight restrictions, the inertial coupling tendencies are not dan- 
gerous, but the bigh roll rate of tbe aircraft makes it easy to exceed 
these limits. 
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| RECOMMENDATIONS 


Efforts to reduce canopy buffet should be соп- 
tinued, Close quality control must be maintained 
to insure that aircraft are not delivered with buffet 
worse than that encountered on the Phase П test 
aircraft (No. 1351) with vortex generators in- 
stalled. The following recommendations should be 
accomplished as soon as possible: 


Reduce the problem of inertial coupling during roll maneuvers. 


Provide for better damping of the lateral oscillations resulting from 
abrupt lateral control displacements. 


Reduce the control break-out forces in the lateral and longitudinal 
directions. 


Improve main gear braking control to provide brake release simul- 
taneously with pedal release. 


Reduce the force required to lower the canopy. 

Reduce the force necessary to operate the landing gear bandle. 
Relocate the rudder trim switch to improve accessibility. 
Improve ease of operation of the тат air turbine handle. 


Provide entrance ladders that attach to the aircraft to eliminate a 
ground safety hazard. 
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APPENDIX I 


data 
analysis 
methods 
and 


pertormance and stability curves 


drag computations 


The manufacturer's nozzle coefficient curve was 
used as a basis for extrapolating measured thrust 
data obtained on the thrust stand. Using this curve 
and the expressions referred to in the thrust cali- 
bration discussion of this Appendix, a plot of cor- 
rected gross thrust versus engine pressure ratio was 
made encompassing the complete range of pressure 
ratios encountered in flight. This curve was then 
utilized for drag computations. 

Net thrust as used in this report is defined as 
gross thrust less ram drag. Engine airflow for the 
ram drag computations was obtained from Pratt 
and Whitney’s curve No. 17145, dated 9 Мау 1955. 
The ram efficiency curve is presented in Appendix I, 
Figure 21. 

The drag polars presented in Figures 12 and 
13 were obtained from stabilized level flight data 
flown at a constant weight-pressure ratio for each 
altitude so that weight corrections were not neces- 
sary. The elevon trim positions are indicated for 
each test point in the above mentioned Figures. 

No attempt was made to define or compute 
detailed drag items as trim drag. 


Standard day power available 


An engine pressure ratio bias curve (P. Pro 
versus Ге) was used to determine power available 
with military or maximum power on a standard day. 
Due to the pressure and temperature lags during 
climbs, two bias curves were used; one for stabilized 
flight conditions and the other for climbs. The two 
curves are presented їп Figure 17 of this Appendix. 
Power available for climbs was obtained by entering 
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the bias curve with standard day temperature to 
obtain standard day pressure ratio (P,./P,,). Thus, 
using test and standard day values of Р. /Р., ап 
іпсгетепгаї thrust was obrained from the thrust 
calibration curves, 

For stablized data, such as maximum speeds and 
turn capabilities, the bias curve was entered with 
standard day temperature to obtain standard P, /Ра 
which was then converted со P,. / Р, and used to ob- 
tain standard gross thrust. The standard gross thrust 
was subsequently used in conjunction with a plot 
of corrected gross thrust versus Mach number to 
determine the maximum level flight speed at the 
standard gross thrust computed. 

Тһе level flight speed power data was corrected 
to a standard weight to obtain thrust required versus 
equivalent airspeed by using a plot of AC;?/ АСр 
versus Mach number. 


take -olis 


Take-off data was corrected to standard day, no- 
wind conditions at sea level as outlined in AFFTC 
Technical Note R-12 with the use of equacions (4-1) 
and (4-4) on pages 7 and 8 respectively. 


continuous climbs 


Continuous climbs were corrected to standard 
conditions at test gross weight (weight variations 
were negligible) as outlined in AF Technical Re- 
port No. 6273, pages 5-1 through 5-17 and using 
equations (5.203) and (5.206). 


Ш maneuvering capabilities 


Maneuvering capabilities were determined by 
using true airspeed and normal acceleration obtained 
from maximum power turns (constant speed and 
altitude) їп conjunction with the following ex- 


pression: 
2 
n = 01087 (У +1 


n = load factor (normal acceleration), g 
Ут = true airspeed, knots 
t = time to turn 360 degrees, seconds 


«This data was corrected to standard conditions 
with the use of the drag polar, test and standard 
day drag coefficients and test lift coefficients. The 
gross thrust, as discussed in paragraph 2, was сог- 
rected to net thrust using the engine manufacturer's 
air flow curves. 
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E level flight 


Stabilized speed-power data was obtained at a 
constant weight-pressure ratio thus eliminating the 
need for weight corrections. The data is presented 
with the engine pressure ratio (turbine discharge 
pressure/free stream total pressure) as the power 
parameter. А curve of pressure ratio versus engine 
speed is presented tor the convenience of those who 
wish to make the conversion to rpm. 


E landings 


The landing data was corrected to standard 
conditions as outlined in AF Technical Report No. 
6273, pages 6-17 through 6-19, using equations 
{ 6.407) and (6.408). 


thrust calibration 

Engine thrust calibration data was corrected to 
standard, sea-level conditions as outlined in AF 
Technical Report No. 6273, pages 3-32 through 3-35 
and using equations (3.10.06) and (3.10.07). 


temperatures 

The recovery factor of the temperature sensing 
element was found to be 0.95 under stabilized 
conditions. 
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performance 
and stability curves 
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AIRSPEED CALIBRATION 8 
STATIC LONGITUDINAL STABILITY. 38 
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general 
alreraft 
information 


С aircraft dimensions 


Wing 
grea 695.0554 ft. 
span 38.16 ft. 
MAC 23'9.1" 
aspect ratio - 2.89 
qirfoil section NACA 0004-65 
(Modified) 
incidente 0% 
dihedral _________________0• 
leading edge sweepback || 602 
Verficel Тай 
агва BF sq ft. 
aspect ratio - 1.10 
airfol. —  .. МАСА0004-5 
(Modified) 
leading edge sweepback ______ 60° 
Fuselage 
length (nose boom) | | 63.425 ft. 
Elevons 
area 68 sq ft. 
span фейс) | |  12"10.75" 
deflection 34° up; 19° down 
Rudder 
area ва ft. 
ЗдеНесНоп-25" right or left 


О оте limitations 


Engine 
maximum power 1 minute on ground 
15 minutes in flight 
5 minutes on ground 
30 minutes in flight 
exhaust gas temperature limit __630°C below 
35,000 ft. 
660°C above 
35,000 8. 


military power 
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maximum high speed rotor rpm _ 102% 
maximum low speed rotor rpm — 106% 


Airspeed 510 kts. 
clean __________________1.35 Mach number 
gear extended —_ _____ 240 kts. 
drag chute | щ 160Кі5. 
ram air turbine ___345 kts. 


Load Factors 
normal 44.79 -1.88 
asymmetrical 43.19 0.0g 


Roll Limitations 
Rolls limited to positive quadrant, and to one-half 
aileron within the positive quadrants. 


Miscellaneous 
Armament bay doors closed in flight. 
Pilot assist may be used between 25,000 feet and 
35,000 feet only. 


flight control system 


Longitudinal and lateral control is ассош- 
plished by movement of the elevons in parallel 
motion as elevators, differentially as ailerons or in 
any combination of the two motions. Conventional 
stick movements are employed for elevon control. 
These control surfaces are actuated by irreversible 
full hydraulic power control systems which include 
artificial feel, gyro-stablized yaw and pitch damper 
systems and trimming devices. Pilot control motion 
mechanically meters hydraulic pressure to the con- 
trol surface actuating cylinders. The control surfaces 
move only while che controls are being moved. 
When pilot control motion stops, a mechanical 
follow-up mechanism shuts off control valve. 


A conventional rudder affords directional con- 
trol. Actuation of the rudder surface is by ап іг- 
reversible full hydraulic power system, including a 
gyro stabilized yaw damper system and a trimming 
device. The hydraulic power system functions in the 
same manner as described in che preceding para- 
graph. 

Elevator feel force is made by a variable link- 
age. A pneumatic cylinder, modulated by dynamic 
pressure, provides a variation with airspeed. A trim 
servo automatic trimming device provides positive 
control іп the unstable transonic speed range. Rud- 
der feel is obtained from the combined action of 
an overload control spring assembly and a piston 
type feel cylinder which is loaded by amplified 
dynamic pressure. This system limits the lateral 
acceleration to a safe maximum yet provides ade- 
quate travel for maneuverability. Апегоп feel 15 
made directly proportional to control displacement 
by a simple spring device. 

Trim is accomplished electrically by displacing 
the control surface positions and in turn reposition- 
ing che neutral point of the cockpit controls. 


{шей system 

All fuel is carried in right and left wing tank 
systems. Each system consists of three integral tanks. 
Except for a common, single-point refuel-defuel fit- 
ting the two wing systems are independent of each 
other and feed fuel to the engine through a common 
supply line either simultaneously or separately. 
Tank pressurization forces fuel from the aft out- 
board tank to the forward tank and then to the aft 
inboard tank where the booster pump is located. 
Toral fuel capacity is 1110 gallons, 1084 gallons of 
which is usable fuel. 


power plant 

A Pratt and Whitney J57-P-23 turbo-jet engine 
with afterburner (flap-type nozzle, tandem cylinder, 
forged flap) is installed in this aircraft. The engine 
is rated at 16,000 pounds sea-level static thrust with 
afterburning and 9800 pounds non-afterburning. 


weight and balance 

The aircraft was ballasted to an engine starc 
weight of 28,300 pounds including full fuel and oil, 
engineer and pilot. The center of gravity at engine 
start is 26.1 percent of the mean aerodynamic cord. 
Weight and center of gravity with aircraft empty 
of fuel are 21,200 pounds and 19.7 percent MAC. 
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С test instrumentation 


The following test instrumentation was used 
during the program: 


INSTRUCTOR'S PANEL 
AIRSPEED INDICATOR 
ALTIMETER 
RATE OF ROLL 
RATE OF CLIMB 
ATTITUDE 
DIRECTIONAL HEADING 


STUDENT'S PANEL 
MACH INDICATOR 
AIRSPEED 
ALTIMETER 
NORMAL ACCELERATION 
RATE OF CLIMB 
RPM 
FUEL FLOW 
FUEL QUANTITY 
Р/Р 
OUTSIDE AIR TEMPERATURE 
DUAL TEMPERATURE INDICATOR 
YAW ANGLE 
ELEVON POSITION INDICATORS 
RUDDER POSITION INDICATOR 


PHOTO PANEL (35mm PHOTO RECORDER) 
AIRSPEED(BOOM) INDICATOR 
ALTIMETER (BOOM) 
OUTSIDE AIR TEMPERATURE INDICATOR 
TIME (8-DAY CLOCK) 
TACHOMETER (LOW PRESSURE COMPRESSOR) 
TACHOMETER (HIGH PRESSURE COMPRESSOR) 
RATE OF ROLL INDICATOR 
ENGINE FUEL COUNTER 
ANGLE OF YAW 
BLEED VALVE AND AFTERBURNER INDICATOR 
VERTICAL ACCELERATION INDICATOR 
LEFT AND RIGHT HAND ELEVON INDICATOR 
ROLE ATTITUDE 
ALTIMETER INSTRUMENT STATIC INDICATOR 
MANIFOLD PRESSURE (Р.;) 
DUAL TEMPERATURE INDICATOR 
ANGLE OF ATTACK INDICATOR 


OSCILLOGRAPH 
PITCH RATE 
ROLL RATE 
YAW RATE 
YAW ANGLE 
LEFT HAND ELEVON POSITION 
RIGHT HAND ELEVON POSITION 
RUDDER POSITION 
NORMAL ACCELERATION 
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8-75800 CANOPY INSTL 
Original Canopy 


TF-102A 
54-1351 
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1.0“ High 
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JOINT MESSAGEFORR "FTFEE-3-56-E. Para 1. Four qualitative flights have been conducted on the TF-102 
to evaluate the effect of flow regenerators on the leading edge of the canopy. Initial 
buffet was encountered at 0.82 to 0.83 indicated Mach number, building up in intensity 
1o approximately 0.88 IMN. The buffet disappeared at 0.88 to 0.89 ММ and was non 
exisrent up fo speeds where the duct buzz became apparent in the region of 1.2 IMN. 
іп accelerated turns at 35,000 feet, buffet commenced at approximately 1.4 "G" at 0.7 
IMN, 1.25 “б” at 0.79 IMN and 1.6 "С" at 0.93 IMN. Intensity of the buffet increased 
with сп increase іп dynamic pressure and very rapidly with increases in load factor. 
Para 2. It is concluded that the buffet problem is created by flow separation around the 
canopy and is reduced by the flow regenerators so that it is no longer a safety of flight 
item. The buffet is objectionable and must be elminated. Para 3. It is recommended that 
this aircraft not Бе accepted for general use іп the present configuration. It may be 
advantageous, however, to accept a few articles for critical development areas." 


JOINT MESSAGEFORM “FTFEE-5-58-E Attn: RDZ-LSFG. Subj: Evaluation of TF-102A Serial Number 54-1351 
and 54-1353. /1/ Evaluation of the TF-102A aircraft has been completed in ten flights of 
1351 and eleven flights of 1353 by a joint AFFTC - ADC evaluation team. Airplane 1351 
had the orginal canopy with a double bank of J inch vortex generators installed according 
to Convairs TVA 36883 and ECP 36886. Airplane 1353 had the first cut down canopy 
with the same vortex generators. Neither aircraft had a radar or a glare shield. Airplane 
1353 weighted 28,560 pounds with a CG of 26:8 percent MAC while 1351 weighed 28,560 
pounds at 26.4 percent MAC at take-off. /2/ Comparative perfermance was obtained by 
flying the aircraft together in climbs and top speeds with military and with maximum 
power. Buffet was determined qualitatively in level flght and with maneuvering load 
foctors. The climb performance with maximum power was comparable one with the other. 
Time to climb from 10,000 to 50,000 feet was 7 minutes and 40 seconds for each air- 
craft with the same test conditions. Top level flight speeds with maximum power were 
comparable, .92 indicated Mach number (.98 true Mach number) at 35,000 feet. The flap 
type nozzle with single actuators tended to remain open when coming out of afterburner. 
The eyelids would indicate closed after the power setting was reduced, but nozzle pressure 
ratios at military power settings indicated that the eyelids were not fully closed. Aircraft 
1351 indicated less thrust at military power than 1353, and level flight speeds at these 
power settings indicated that 1351 was 10 to 20 knots slower than 1353. /3/ Buffet in 
1351 was found to be annoying but not unacceptable. Buffet was encountered ín un- 
accelerated conditions at 0.82 indicated Mach number increusing to maximum intensity 
at .85 indicated Mach number, and decreasing in intensity until it disappeared at approx- 
imately 0.9 IMN. Buffet in the cut down canopy of 1353 was barely noticeable at 0.88 to 
0.9 ММ during unaccelerated flight and non-existent at other speeds. /4/ Buffet in 
accelerated flight was disconcerting т 1351. At 0.8 to 0.85 indicated Mach number and 
42,500 feet in 1351, buffet encountered at 1.2 g was such that radar tracking may be 
affected. At .75 indicated Mach number and 25,000 feet buffet is very noticeable at 2.0 g 
and objectionable at 3.5 g. Buffet is encountered with the cut down canopy of 1353 at 
0.5 to 1.0 higher load factor than 1351. At 0.8 idicated Mach number and 47,500 feet 
buffet starts at 1.4 g. At .7 to .75 indicated Mach number and 25,000 feet buffet starts 
а! approximately 2.5 9. /5/ Visibility іп 1351 is definitely better than that encountered 
in 1353 with the cut down canopy. This deficiency in 1353 is predominantly noticed in 
the form of a blind spot over the nose of the ship during maximum power climbs. Infor- 
mation received from Convair TF-102A project office indicated а 4 month delay іп 
delivery of the TF-102 if the cut down canopy was required. This modification would 
require in the neighborhood of $60,000 per airplane. /6/ И is concluded that (A) a 
negligible difference in performance is incurred with either canopy. (B) The cut down 
canopy with flow regenerators provides reduced buffet in accelerated and unaccelerated 
conditions, and restricts the buffet to a smaller Mach number range and to a higher load 
factor. These factors psychologically may provide better training. (C) The cut down canopy 
does reduce the visibility. (D) The old canopy with flow regeneraters is an acceptable con- 
figuration with the buffet an annoyance factor and not a physical limitation. (E) A delay 
in delivery of approximately 4 months and ап additional cost of $60,000 per airplane 
make the old canopy airplane more desirable. /7/ It is recommended that (А) the old 
canopy with dual bank flow regenators be accepted to permit earlier delivery of the 
TF-102A airplane. (B) Close quality control be maintained to insure that no aircraft be 
delivered with buffet worse than encountered in 1351 during these tests. (C) A continuing 
effort be made by Convair to completely eliminate the buffet in 54-1351.” 
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TEST DATA CORRECTED РОН INSTRUMENT 
ТВ-102А, USAF NO. 54-1351 
PHASE TI PLIGHT TESTS 


TEST. 


Dx 


900 


test data corrected) 
for instrument error 


TAKE-OFFS 


CHECK CLIMBS (MAXIMUM POWER) 


TURN CAPABILITIES 


LEVEL FLIGHT (NON-AFTERBURNING) 
LEVEL FLIGHT (AFTERBURNING) 


THRUST RUN 


AIRSPEED CALIBRATION 
LANDINGS 


КЫН mkrARY | Pa = 27.47 


TES? DATA CORRECTED РОН INSTRUMENT ERROR 
ТР-102А, USAF НО, 94-1351 
PHASE II FLIGHT TESIS 
TEST: ТАҚЕ-ОРЕЗ 


эїзтан2ф HEIGHT 


74 
76 
77 
77 
78 
79 
80 
80 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
ТР-1023А, USAP НО. 54-1352 
PHASE 11 FLIGHT TESTS 
TEST: TAKEOFFS 
BR MAX, Par 3283 П.Ф tar е ас, 


74 


бю NOSE 
TIHE | DISTA незокт | TIKE DISTANCH HEIGHT] TIME | 015ТА: НЕНТ. 
ај Feet | Feet Бегасазі Feet | Весь [Seconds | Font | Рем. 
та 9.2, 2. E 
" 5 
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STR Vea THE Е-102А AIRCRAFT has the potential to furnish 


the Аіг Defense Command with an excellent weapon system. The hand- 


| А 


| ling characteristics of the aircraft are exceptional, but demonstrated 
| deficiencies such as engine compressor surge, afterburner blowour and 
| engine over-temperature at high altitude, and low kill probability of 
the armament system limit the operational capability of the aircraft. 


Accessibility for maintenance of the aircraft and its sub-systems is 
an improvement over the F-86D interceptor aircraft. Major functional 
deficiencies which limit utilization include an insufficiently refined fire 
control system, an unsatisfactory canopy operating mechanism and unre- 
liable cabin pressurization and unreliable windscreen de-fogging systems. 
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The Е-102 Phase УІ Functional Development 
tests were conducted to evaluate and determine the 
serviceability of the aircraft and its complete asso- 
ciated equipment from a functional and maintenance 
viewpoint, and to obtain a qualitative analysis of the 
operational characteristics of the aircraft. 


These tests, directed by Air Research and Devel- 
opment Command Test Directive Мо, 5593-FI, were 
acconiplished at Edwards AFB between 4 January 
1956 and 28 August 1956. Runway overrun barrier 
engagement tests were performed in conjunction with 
the Phase VI tests and were accomplished between 
16 August and 23 November 1956. 

This report includes a resume of the test pro- 
gram, manhour and parts consumption data, utiliza- 
tion rates, functional analysis of the various systems, 
maintenance problem areas, operational comments by 
pilots who flew the aircraft, and Unsatisfactory Re- 
ports. In some cases solution to problem areas and 
deficiencies have already been obtained and in other 
cases action towards solution has been initiated. 

Personnel support was drawn largely from the 
Air Defense Command, the ultimate using command. 
The Air Training Command provided support on a 
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smaller scale during the first portion of the program. 
Participation by the Air Defense Command afforded 
its personnel an opportunity to familiarize themselves 
with the aircraft, and to become qualified as instruc- 
tors for their own squadron training program. A card 
system of inspection, similar to the inspection pro- 
cedure utilized in the Air Defense Command, was 
utilized during this test. This card system was greatly 
refined as a result of the aircraft inspections per- 
formed during the test and will be available for use 
by Air Defense squadrons, 

The F-102A aircraft is a single place, supersonic, 
delta wing, high altitude, all weather interceptor. The 
airplane with its MG-10 fire control system and varied 
armament comprises a complete weapons system. The 
MG-10 system tested consisted of the MG-3 radar 
only. The automatic flight control system and data 
link were not installed, The aircraft is powered by a 
Pratt and Whitney J57-P23 engine which is rated at 
10,200 pounds sea level static thrust at Military Power 
and 16,000 pounds at maximum power with after- 
burning. Armament consists of 6 GAR (Falcon) mis- 
siles carried internally in two missile bays located in 
the lower center section of the fuselage, Twenty-four 
2.75-inch FFAR rockets are carried inside the missile 
bay doors. Outstanding physical characteristics of this 
aircraft are its delta wing and vertical fin, pointed 
radome nose, cheek-mounted air inlet ducts, and 
waisted (area rule) fuselage. | 
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FLIGHT PROGRESS 


FLIGHT SUMMARY 
230 Familiarization 
170 Profile 

238 Radar & Systems 
50 Missile Firing 
75 FTF 

38 Night 

18 Formation 

10 Pressure ЗиК 

5 Aerobatics 

7 Fuel Control 


The Phase VI test program was conducted with 
five test aircraft. A total of 865 hours were flown іп 
701 flights. Dates of arrival and accumulated test 
time are shown in the charts depicted in Table No. 1 
and Chart No. 1. 

The program was conducted in five basic phases: 
(1) aircraft familiarization and pilot transition; (2) 
systems evaluation and shakedown flights; (3) simu- 
lated combat profile missions, (4) air-to-air live mis- 
sile firing, and (5) runway barrier engagement tests. 
The fourth phase was conducted at Holloman Air 
Force Base, New Mexico. A detailed breakdown of 
the flight time expended and the results of the mis- 
sile firings at HADC is discussed in a latter portion 
of this report. A discussion of the runway barrier 
tests is also located in a latter portion of this report. 
A breakdown of the total flight time expended on all 
Phase VI missions flown during the cest program is 
shown in Chart No. 2, “Flight Summary Chart.” 

The unusually large number of pilot check-outs 
required during this program somewhat restricted the 
orderly progress of data collection and mission sched- 
uling. Pilots qualified during the program are as fol- 
lows: 

58 USAF 

5 RAF 
2 RCAF 
5 Contractor 


70 Total 
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Tabie No.1 Ашсгай Participation 


Aircraft Date of Total А/С Total А/С Total Но, 
Serial No. Arrival Fit. Time | Ph Vt Time Ph VI Fits, 


58-1800 6 Jan 56 21830 21245 167 
53-1801 4 Jan 56 16435 15440 138 
53-1803 3 Feb 56 100:50 92:20 78 
53-1805 3 Feb 56 25915 23725 188 
53-1808 9 Feb 56 17325 18750 130 

Total 91035 86300 701 


Of the буе aircraft participating іп the test рго- 
gram, four contained pre-production MG-10 fire con- 
trol systems. Only one, S/N 53-1808, contained the 
production version of the system. The four containing 
pre-production systems were supported supply-wise by 
the system contractor, Hughes Aircraft Company, 
through a special contract written for «һас purpose. 
Some equipment was missing from each aircraft and 
not all systems were operational. Certain restrictions 
to aircraft maneuvering were imposed throughout the 
program; however, as the program progressed, some 
of these restrictions were lifted or made less stringent 
as a result of contractor modifications and flight tests. 

Serious difficulties experienced in the ñring of 
2.00-inch rockets during other Air Force projects 
caused curtailment of the firing of rockets during the 


а 


early portion of the Phase УІ program. Before ге- 
visions to the rocket system could be accomplished, 
a decision was made by higher headquarters to change 
the rocket firing capability of the F-120A aircraft to 
2.75-inch rockets. Accordingly, a message from the 
F-102A Weapons System Project Office restricted the 
aircraft from firing either the 2.00-inch ог the 2,75- 
inch rockets until such time as a contractor redesign 
proposal could be approved and retrofit action ac- 
complished for the 2.75-inch rockets, Since no retrofit 
action occurred in time to be functionally tested dur- 
ing the Phase VI program, such testing will be re- 
quired at some future date. 


MAINTEN A 
INSPECTION 


aircraft availability 


and maintenance status 


The F-102A aircraft were maintained on an 18- 
hour day, 6-day work week schedule. Disregarding 
inactive time during which no maintenance or flying 
was performed and considering in-commission time as 
Бед вас time the aircraft were being flown or were 
ready to fly, the average aircraft was out-of-commis- 
sion 16.9 hours for every hour of in-commission time. 
A breakdown of the elapsed time (hours) for the ac- 
complishment of various types of maintenance and 
the manhours expended by flight line and mainten- 
ance shop personnel is tabulated in the following 
table. The average in-commission rate for the test 
aircraft was 8.2 percent which is computed by divid- 
ing the total in-commission time by the total effective 
available (in-commission plus out-of-commission) 
time. 


NCE 


Aircraft 


з 
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Table Мо. = 
Aircratt Avallability and Maintenance Status 


53-1800 


Flight Test Hours 212:45 


In-Commission 
Hours 


314 


Out-of-Commission ` 


Hours 


Scheduled Maint. 1380 


Unscheduled 
Maint. 


А.0.С.Р 


Modification, 
E.0., Т.0.С. 


Total 


In-Commission 
Rate 


А.0.С.Р. Rate 


1508 
370 


37 
3285 


8.7% 
10.1% 


Aircraft 
53-1801 


154:40 


232 


1170 


1492 
163 


55 
2880 


1.5% 
54% 


Serial Numbers 
33-1803 53-1805 


53-1808 


Total 


92:20 237:25 167:50 865:00 


214 30 231 1300 
1228 1462 1012 6252 
1082 1601 957 6640 
296 44 636 1510 
57 35 67 251 
2663 3142 2672 14,553 
7.5% 88% 79% 82% 
10.0% 1.4% 19.2% 9.4% 
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Phase УІ 

manhour 

data 

A detailed breakdown of Scheduted 

cumulative direct manhnurs Servicing 

expended on various 5у5- 

tems and on scheduled Pre-flight 

inspections is as follows: ) 
Post-flight 

Periodic 
Total 


Unscheduled 
Airframe 
Utilities 
Power Plant 
Landing Gear 
Instrument 


Radio & 
Fire Control 


Armament 
Electrical 
Fuel System 
Hydraulic 

Total 


Total Maintenance 
Man-hours 


A total of 50,890 direct man-hours were expend- 
ed during the program. With two 9-hour shifts con- 
ducted 6 days a week, the average total maintenance 
man-hours per flying hour ratio amounted to 58.6. 
The operating procedures of Аш Defense Command 
facilities should have a marked influence on reducing 
this ratio. The average turnaround time, excluding 
servicing of the armament was 30 minutes. 

The peak which exists in the manhour curve at 
approximately 560 hours flying time on the following 
chart is attributed to the large amount of maintenance 
required to place the armament systems and pre-pro- 
duction fire control systems on two aircraft in opera- 
tional condition in order to perform the guided 
missile firing function at HADC satisfactorily. 
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53-1800 


488 
1,085 
483 
3,045 
5,101 


1,037 
487 
1,779 
470 
132 


1,052 
164 
904 

79 
671 
6,775 


11,876 


MAN HOURS/FLYIKG HOUR 


Table Мо. 3 


Aircraft Serial Numbers 


1801 
321 
1,345 
470 
2,163 
4,305 


661 
М 
1,656 
185 
99 


1,161 
315 
328 
184 
454 

5,197 


9,502 


-1803 
291 
902 
453 

2,850 

4,496 


911 
223 
788 

99 
181 


1,008 
393 
642 
192 
229 

4,664 


9,160 


-1805 
391 
927 
766 

3,418 

5,502 


683 
164 
2571 
314 
109 


647 
208 
635 
112 
724 
6,167 


11,888 


снант мо. з 


MAINTENANCE 


MAMHOURS FLYING HOUR 


| MISSILE FIRING PHASE | 


200 


300 


4% 500 
FLYING HOURS 


“1803 


287 
755 
475 


2,199 
3,717 


876 
123 


1,317 


359 
4 


422 
125 
112 
155 
820 


4,966 


683 


Total 


1,784 
5415 
2647 
13,675 
23121 


4,168 
1,091 
8,111 
1,437 

568 


4288 
1,265 
321 

122 
2,898 
27,169 


50,890 


А - 0 


During the entire test program the MG-3 radar 
of the MG-10 fire control system was maintained in 
an in-commission status as much as practicable. The 
following tabulation shows the manhours of main- 
tenance performed on the fire control system alone. 
During the test it was found that 11.6 manhours of 
maincenance time were required for each hour of 
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MG-3 radar airborne operation. Approximately 70 
percent of the ground operating time during the firing 
program at HADC was occupied with missile range 
gate harmonization, Without harmonization, it is esti- 
mated that the maintenance manhour requirement per 
airborne operating hour would drop considerably for 
an intensive firing program. 


Table No. 4 


Aircratt Maint "faint. operating Operating Чапа per Arbore" 

Number Mnhrs Mnhrs Time — Hrs Time — Hrs Dperating Hour 
53-1800 512.3 562.3 193.1 115.4 9.3 
53-1801“ 716. 969.5 3678 102.4 17.0 
53.1803* 503.2 856.2 2341 52.8 258 
53-1805 331.2 420.0 184.9 119.3 6.3 
53-1808 260.1 305.0 137.0 82.4 8.3 
Total 2383.5 3114.0 11164 412.3 11.6 


* These two aircraft were used für guided missile firing at Holloman Air Sevelopment Center. 


О recurring 


Maintenance Table Мо. 5 
The following table lists Туре of Work No. of Men Na. of Elapsed Hours 
а number of recurring 
items for which the air- Pre-flight Inspection 3 1:20 
craft were | out-of commis Post-flight Inspection 3 1:10 
item is the optimum num- Safety of Flight Inspection 2 0:30 
Ае Periodic Inspection 5 82.00 
the average elapsed time Engine Installation 8 10:00 
found necessary to perform Engine Removal 4 6:20 
Engine Ground Run 3 0:45 
Replace Main Wheel 2 1:00 
Replace Nose Wheel 2 0:30 
Remove, Inspect and Replace Brakes 2 1:45 
Landing Gear Operation Check 3 1:00 
Remove and Replace Elevon Actuator 2 1:45 
Check Fuel, Pneumatic and Hydraulic 
Filter Screens 2 1:00 
Service Oxygen System 1 0:15 
Service Pneumatic System 1 0:30 
Refuel 1 0:15 
Fire Control System Periodic 3 24:00 
Radar Pre-flight 2 0:30 
Radar Post-flight, Radome Removal, 
Radome Installation 2 0:30 
Missile Check-out (6 Missiles} 4 1:25 
Range Gate Harmonization (6 Missiles} 3 2:00* 
* with improved systems In ADC aircraft this figure will decrease considerably. 
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0 maintenance personnel 


requirements 


Every effort was made to duplicate the mainten- 
ance and inspection methods that will be utilized by 
the Air Defense Command. In this respect consider- 
able assistance was obtained from the TDY support 
personnel. These personnel were rotated in three 
groups with a slight overlap for orientation and 
training purposes, 

Personnel as organized in the following table 


FUNCTION CODE-POSITION AND TITLE 


80010 Aircraft Maintenance 
APR A/C Jat 1 Ён по Mechanic 
A/C Jet Engine Mechanic 
A/C Maint. Jet 1 Eng Tech 
Crew Chief 
Flight Chief 
Line Chiet 
A/C Inspector 
APR Clerk 
Clerk 


80110 A/C Engine Maintenance 
APR Jat Engling Mech 
Jet Engine Mech 
Jet Engine Tech 


80210 Airframe Maintenance 
APR Airframe Repairman 
Metals Pro Spac 
Airframe Repairman 
Airframe Repair Tech 


AFSC 


431310 
431810 
431716 
431710 
431710 
431710 
431710 
10230 

79250 


43230 
43250 
43270 


53430 
53250 
53450 
53470 


80310 A/C Elec System Maintenance 


APR A/C Elec Repalrman 
A/C Elec Repairman 
A/C Elec Repalrman Toch 


80410 A/C Hydraulic Maintenance 
АРА А/С Hyd. Repalrman 
A/C Hyd. Repairman 
A/C Hyd. Maint Tech 


80510 A/C Inst. Maintenance 
APR inst Ropalrinan 
1051 Repalrman 
Mech АСС/Едр Repairman 
Inst Repairman Tech 


82010 Armament Sys Maintenance 

APR Gdnce Sys бАВ-з Mech 

Gdnce Sys GAR-1 Mech 

Gdnce Sys GAR-1 Tech 

APR Fire Control MG-10 Mech 
MG-10 Comp Con Mech 

М6-10 Comp бол Toch 

APR MG-10 Radar Mech 


82010 Armament Sys Maintenance 
М6-10 Radar Mach 
MB-10 Radar Tach 
APR MG-1D Data Flaw Mech. 
Ма-10 Data Flow Mech 
М6-10 Data Flow Tach 
APR Munitions 5рос 
Munitions Spac 
APR Weapons Mech 
Weapons Mech 

。 Weapons Маш Supervisor 


84610 ABN RAD Maintenance | 
APR А/С RAD COMM EGP Repairman 
A/C RAD COMM EQP Repairman 

й APR A/C RAD Мау ЕОР Repairman 
A/C RAD Мам ЕОР Repalrman 
A/C RAD Маш Tech. 

86410 Aero Photo Maintenance 
APR Plintü Repatrman 
Photo Repairman 

92410 Gr Pwd EQP Maintenance 
APR Gr Pwd/Spt ЕОР Repairman 
Gr Pwd/Spt ЕОР Repairman 
Gr Pwd/Spt ENP Tech 

98010 Clo EGP Maintenance 
APR Parachüte Rigger 
Parachute Rigger 


TOTAL 


42330 
42350 
42370 


42132 
42152 
42172 


42230 
42250 
42251 
42270 


31130E 
31180E 
31170E 
32230Н 
зазнан 
32270Н 
322306 


322506 
322706 
3223051 
32250ЁТ 
3227DFT 
45130 
46180 
46230 
46280 
45270 


301303. 
301503 
301380 
301506 
30170 


40230 
40280 


41230 
41250 
41270 


58130 
58150 


will be capable of performing organizational таіп- 
tenance while operating on a two-shifr basis with 28 
aircraft (25 Е-102А and 3 ТЕ-102А), averaging 25 
flying hours per month per aircraft. This table repre- 
sents suggested modifications from the published 
Organizational Table (О/Т 1135, dated 30 April 
1956) for опе Е-102А Squadron. Major differences 
indicated from Phase VI testing аге that the Arma- 
ment and Ground Powered Equipment fields will re- 
quire personnel augmention. 


TABLE Мо. © 


GRADE 
Total Net 
M/S T/S 5/5 іл 8/2 No, Ghange 
(12) 12 - 3 
42 (10) 2 -12 
1 1 
28 8 
^ 8) 6 -а 
1 1 2 
4 3 +3 
1 2 1 3 
4 = 1 
5 1 а 12 
a) (2) 3 = 2 
3) 3 -а 
1 f 1 
1 2 3 +1 
1 1 
- e 2 ー 1 
2 4 
1 
z- 
4 2 3 
1 1 
42) Г 2 = 1 
2 4 е 8 
3 3 
1 1 
“5 5 Ж. 
2 3 8 + 
42 2 4 +1 
3 2 
а {3} В = 2 
1 2 з 
“. 3 +2 
387 |20 28 жі 
“1 3 4 1 
в 8 + 
12 7 29 
6 в 18 
2 2 
4 *3 4 +2 
та 13 
(10) (13) 23 -4 
о) (3) 5 - 6 
1 1 
3 #4 1 +3 
"2 *з ! 1 +1 
1 ч 5 +2 
"2 2 +2 
2 2 
“3 “5 9 +5 
11 +5 
ч ЕЛЕС *8 3 +2 
- 3 1 ч з 2 
1 2 + 
27 a [м 109 та | 340 +17 


Note: * Indicates where additions have been mada. 
() Indicates where deletions have heen made. 


CONFIDENTIAL 
6 


О supply support 


Supply зирроге for the Phase VI test was pro- 
vided by the F-102 Prime Depot, the San Antonio Air 
Materiel Area. The support was accomplished through 
a new plan of weapon system supply support. This 
concept, titled "Delta Cover," го identify the scheme 
with the F-102 weapons system, consisted essentially 
of a single control point at the AMA through which 
all requisitions for F-102 parts were channeled. The 
AMC had originally intended that this system be uti- 
lized for che rest phase of each new weapon system. 
The plan has been expanded to include using com- 
mand support as well as test phase support for each 
of the new weapon systems. "Delta Cover" was соп- 
cerned with the Е-102 weapon system alone. 


This system of support could be an acceptible 
method of controlling the tactical logistic support of 
a weapon system which has progressed beyond the 
testing and development stages and is in use in a 
Combat Ready status. However, this concept is quite 
unsatisfactory insofar as timely support of USAF 
phase testing is concerned. 


In the case of the F-102A Phase VI test, the de- 
lays built into the embryo system became intolerable, 
particularly the procedural delays experienced on 
AOCP and EODP requisitions. In some instances, 
EODP requisitions required several months го be 
filled; in other instances, EODP requisitions were 
never filled. Because the concept was newly devised, 
early deficiencies in the "Delta Cover" support can 
be accounted for; however, after a period of several 
months, action was expected to become much more 
expeditious. That this did not occur is best illustrated 
by the continuous high Phase VI AOCP rate experi- 
enced during this test. Because of untimely, unneces- 
sary, and intolerable delays in obtaining Amended 
Shipping Instruction Numbers from “Delta Cover,” 
the contractor was not able to furnish parts which 
were immediately available at his installation. Deci- 
sions by the Depot to locally manufacture items to fill 
requisitions also induced delays into the program. In 
many instances, these parts were available at the con- 
tractor’s installation, but no attempts were made to 
furnish Amended Shipping Instructions to the con- 
tractor, directing shipment of the required parts to 
this Center. One example of this nature consisted of 
a decision to fabricate an aft radar access door to re- 
place one which had been lost in flight. Due to 
problems encountered in fabricating this assembly, 
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the project was abandoned and a door was finally 
obtained from the contractor. A period of 17 days 
elapsed between the time the door was ordered and 
the time the door was received. A second example 
consisted of a "Delta Cover" decision to locally manu- 
facture an armament bay fitting instead of requesting 
shipment from the contractor. The fitting involved re- 
duced the missile firing capability of the two Phase 
VI aircraft ас Holloman Аіг Force Base, New Mex- 
ico, by 25% at a time when range schedules for target 
drones were at а premium. 


Supply support of ground support equipment was 
particularly inadequate. Of the items listed in Part 
IV (contractor, furnished equipment) of the F-102A 
Phase VI Test Support Table, only 55.4 percent had 
been received at the termination of the test program. 
Supply support of the ground environment required 
to support the new weapon systems coming into the 
Air Force inventory for test and for operational as- 
signments must be immediate and complete. 

Experience and past records have proven that 
it is impossible to predict consumption accurately 
enough to initiate timely procurement and establish 
effective levels of supply within the Air Force to meet 
the early and constant demands of Phase testing. If 
initial supply support is not tailored to meet the de- 
mands imposed by drastically new aircraft production 
methods, very little progress can be expected. Produc- 
tion-type aircraft are presently undergoing as much 
development as experimental prototype aircraft have 
experienced in the past. This, of course, is done to 
expedite production scheduling. However, as many as 
200 aircraft might be produced before an optimum 
configuration is achieved which will have incorpo- 
rated all of the improvements generated during con- 
current Air Force and Contractor Phase testing. 


It is mandatory that the supply support delays 
associated with not only this program, but all Phase 
VI programs, be eliminated. Some method of effect- 
ing a realistic Air Force supply build-up capable of 
meeting the demands imposed by aircraft still essen- 
ЧаПу under development must be devised. Such a 
method must be designed to preclude in every case 
possible the unnecessary procurement and stockpiling 
of many items which are rendered obsolete through 
normal development by the time they are stockpiled. 
Contractor support of a weapon system for all accel- 
erated test programs should be considered as a pos- 
Sible means of accomplishing effective and timely sup- 
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ply support. Consumption data obtained during the 
testing cycle would be factual and would contain an 
accurate indication of future tactical requirements, 


In the case of the F-102A Functional Develop- 
ment program, the “Delta Cover” support concept 
was not satisfactory. It is illogical to expect a weapon 
support system to attain full effectivity unless suffi- 
cient time is allotted for its build-up. Such a build-up 
cannot be based upon probabilities of requirements 
but must be established, where production lead time 
permits, on a part for part basis. If a part is to be re- 
designed as a result of in-service development, the 
time for quantity procurement of the part is after 
that development. The "Delta Cover" support of this 
Phase VI program would have been more satisfactory 
had the availability of parts at the contractor’s site 
been utilized to a greater extent. 


handbooks 


In general, the handbooks were very satisfactory. 
There were several instances where items were on the 
aircraft but not listed in the parts handbook, minor 
inspection requirements were not accurate in detail, 
and specifications for some replacement materials 
were not entirely complete. 


Two major deficiencies were encountered in the 
handbooks, In Section IH of the Flight Handbook 
dealing with engine failures and air start procedures, 
the ‘pilot is not instructed to energize the emergency 
a-c generator after flameout. It has been established 
that a windmilling engine will not deliver a-c power 
directly through the a-c generator but will produce 
and maintain sufficient hydraulic pressure to drive the 
emergency a-c generator. In the event of a flameout 
condition, therefore, the pilot should switch from the 
main to the emergency a-c generator in order to main- 
tain electrical power for the primary flight and engine 
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instruments. These instruments include the directional 
and attitude indicators, fuel quantity, fuel flow and 
hydraulic pressure gages. Among the latter, fuel flow 
is important to air start procedure while hydraulic 
pressure із a critical consideration in dead stick land- 
ings. 


The other deficiency concerns the check-out pro- 
cedure which is required prior to loading missiles on 
the missile launchers and also during rigging of the 
launchers as outlined in Technical Order 1F-102A-12, 
The present procedure is to make adjustments and 
then, using the aircraft electrical and pneumatic sys- 
tems, retract the launchers. This means that in the 
event the system is improperly rigged, serious damage 
can and has occurred to the snubber mount brackets, 
thé unlocking cylinders, the launching actuator cylin- 
ders, and the stop bolts. This is an unsatisfactory 
method since the system should be operated very 
slowly and with the least amount of pressure required 
to actuate the launchers. 
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` FUNCTIONAL ANALYSIS 


AIRCRAFT SYSTEMS 


ч 


з 


This section of the report contains discussions ої 
the various aircraft systems from a functional view- 
point. These discussions are arranged in the same se- 
quence in which they appear in the Maintenance 
Handbook. The discussions are limited to major mal- 
functions and failure trends which affect the operation 
of a system. Detailed information on specific func- 
tional deficiencies can be obtained by reviewing the 
Unsatisfactory Reports as listed in Appendix I. 

The testing program produced a total of 699 
Malfunction Reports and 408 Unsatisfactory Repotts. 
The UR/Flying Hour frequency trend stabilized at 
approximately 0.3 UR/Flying Hour, which compares 
favorably with contemporary fighters. With the ex- 
ception of a few areas which will require modifica- 
tion and further test, the 865 hours of Phase VI flight 
time has demonstrated the F-102A systems to be 
functionally sound, 


power plant 


The overall performance of the Pratt and Whit- 
ney J57-P23 engine was excellent throughout the 
Phase VI test period. Durability of the engine was 
considered outstanding. Undesirable high altitude de- 


celeration and low altitude acceleration compressor 
stalls were considered a major operational deficiency. 
Turbine blade stretch was a problem which will re- 
quire additional contractor study. With the incorpo- 
ration of certain modifications for compressor stall 
corrections, the J57-P23 engine will be extremely 
reliable both operationally and from a maintenance 
standpoint. 

During the Phase VI Flight Test Program, eight 
engines were used, two of which suffered foreign ob- 
ject damage and were returned for overhaul. Total 
flight time accumulated on all J57-P23 Phase VI en- 
gines was 865 hours, with an additional 73 hours 
logged during static test cell runs. Two engines oper- 
ated more than 150 hours flight time with the high 
time engine reaching 178:30 total flying hours. 


Combustion Chamber Weldsent: The only signifi- 
cant recurring discrepancy noted in the combustion 
section was cracking and buckling of combustion 
chambers. A total of 38 chambers were rejected dur- 
ing the 13 periodic inspections. This was an average 
rejection rate of approximately three chambers per 
periodic inspection. There are eight combustion cham- 
bers per engine. The limits used for rejecting combus- 
tion chambers were obtained from Technical Order 
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2]-57-22. Almost all of the chamber rejections were 
caused by buckling and cracking of the lip where the 
inner and outer weldment of the chamber are joined. 
This buckling and cracking was confined mainly to 
the No. 6 swirl cup area which is the first swirl cup 
counter-clockwise from the cluster fuel inlet. Insuf- 
ficient cooling air in this area and resulting high cem- 
peratures stress the area, which causes cracking and 
buckling. 


D Afterburner Nozzle Segments: Considerable difficulty 
was encountered with afterburner nozzle segment 
warpage. Twenty-two nozzle segments and one com- 
plete afterburner were replaced due to warpage of 
segments beyond limits. This problem proved to be 
serious since spare segments were in short supply. 
Also, no spare air seals were available’ which necessi- 
tated the difficult and time consuming job of exchang- 
ing seals each time a segment was changed. The 
segments were all fabricated from sheet metal and 
proved to be susceptible to heat warpage. 
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Two new “wafle” суре afterburners incorporat- 
ing forged steel flap segments and duel randem actu- 
ators were received late in the program for testing. 
“These forged segments represented a contractor modi- 
fication, and through 270 соға! hours of operation по 
discrepancies were noted. The positive opening and 
closing action and the rapidity of operation of these 
segments will contribute materially to те capabilicy 
of the aircraft. 


First Stage Turbine Blade Stretch: Experience with 
157 series engines at this Center indicates that first 
stage nozzle guide vane bowing is directly associated 
with firse stage turbine blade stretch. For this reason, 
whenever nozzle vane bowing in excess of the limits 
of 0.105 inches ас the leading edge and 0.175 inches 
ас the trailing edge is encountered, che first stage tur- 
bine blades are removed and stretch checked. Two 
such cases were encountered during this program on 
engines with 100:50 and 145:00 flight hours, respec- 
tively. The first case was noted when nine first stage 
nozzle vanes were found over limits, The first stage 
turbine blades were removed, vapor blasted, fluores- 
cent penetrant inspected, and stretch checked. Results 
showed that two blades were cracked and that all 
blades were either stretched over limits or very close 
to the limit. One hundred thirteen blades and 31 noz- 
zle vanes were replaced. The second was discovered 
when 7 first stage nozzle vanes were found bowed 
over limits. Disassembly and inspection of the first 
stage turbine assembly showed that 2 blades were 
cracked and that all 113 blades were stretched over 
limits. АП blades and 22 first stage nozzle guide vanes 
were replaced. 


In order to obtain more data on turbine blade 
stretch, a special test was run on a new engine. The 
test consisted of measuring and installing new first 
stage turbine blades in the engine. The blades were 
to be removed and measured each 50 hours for 150 
hours of flight time. Unfortunately, the engine sus- 
tained compressor foreign object damage after 60 
total engine hours and the test was not completed. 
Some useful data was obtained however. Results of 
the test showed the average stretch of all 113 blades 
to be 0.0109 inches during the 60 hours of engine 
operation. The blades averaged 0.0173 inches under 
the maximum replacement limit when installed. It is 
apparent from these average figures that the blades 


were rapidly approaching the replacement limit. Two 
blades had already stretched over the maximum limit 
and several others were close to this limit. Turbine 
blade stretch has been proven to be a serious problem 
and warrants further study, 


Compressor Stall: During a number of flights, engine 
compressor stalls were encountered as the throttle 
was being retarded toward idle at altitudes above 
35,000 feet. The throttle was retarded either to reduce 
airspeed for descent or to fully close the afrerburner 
eyelids. The stalls occurred below 82 percent rpm, 
predominantly in the 79 to 80 percent range. In most 
instances, they could not be stopped by ceasing afr 
throttle movement or by trying to advance power, al- 
though these methods worked occasionally. 1n one 
case, attempts to recover failed and an exhaust tem- 
perature of 700 degrees C was reached, necessitating 
an ergine change. In two additional instances, the 
aircraft were dived supersonically to approximately 
30,000 feet where satisfactory recoveries were effected 
without encountering exhaust température overheat 
conditions. 


A fourth instance of this type of compressor 
stall occurred when a maximum power climb was 
terminated. At 50,000 feet, the throttle was moved 
from the full afterburner position to the military 
power position. Compressor stalls began immediately 
and continued, unaffected by various throttle adjust- 
ments, during a supersonic descent to lower altitude. 
The stalls continued and at approximately 20,000 feet, 
with the throttle in "IDLE" and the engine maintain- 
ing 79 to 80 percent rpm, the engine was shut down. 
Airspeed was maintained at 220 knots as engine rpm 
decreased. The stalls stopped at 30 percent rpm and at 
27 percent rpm an air start was successful, although 
accompanied by some "chugging" until idle rpm was 
stabilized. 


As a result of these difficulties, the Phase VI 
aircraft were restricted to a lower limit power setting 
of 83 percent rpm at altitudes above 30,000 feet. This 
engine deficiency seriously limited the usefulness of 
the F-102A weapon system in addition to preventing 
certain tests normally required in Phase VI testing. 
Many maneuvers in the Air Defense Command mis- 
sions will require a flexibility in engine operation 
which is not provided in the present installation. А 
temporary solution to the engine deceleration stall 
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problem was found by rescheduling the bleed valve 
governor on aircraft S/N 1805 to the schedule shown 
by the Pratt and Whitney Overhaul Manual for Pratt 
and Whitney part No. 272736. At all airspeeds and 
at altitudes from sea level to 56,000 feet for all rates 
of throttle movement, the pilots reported that they 
were unable to induce an engine deceleration stall. 

This schedule is adequate for interim use until 
an optimum schedule can be developed that will lease 
affect maximum endurance while retaining adequate 
stall margin. 


Cooling Air Bleed Duct: Seven cooling air bleed ducts 
failed during the first 200 hours of Phase VI flying 
time. These failufes were attributed to abnormal air 
pressures created by engine surge. This resulted in the 
eventual rupturing of these N, bleed ducts. Ducts of 
heavier gage material were designed and only one 
failure of a duct of this type occurred during the 
remainder of this program. 
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回 Oil Filter — Sundstrand Unit: Difficulty was encoun- 
tered in gaining access to the return oil filter for the 
Sundstrand Unit. The position on the engine was 
such that the engine had to be removed from the air- 
craft in order to inspect this filter assembly. Appli- 
cable technical orders required that this filter be 
inspected at 25-hour intervals. Since the operating 
time between engine inspections was 50 hours, the 
filter was relocated to a point approximately 15 
inches lower on the engine to permit accessibility 
through the right-hand wheel well so that it is not 
necessary to remove the engine to inspect this single 


item. 
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D sundstrand constant speed drive unit 


The Sundstrand drive unit demonstrated rela- 
tively good service throughout the test program; 
however, a number of failures did occur in the engine 
mounted gear box, the drive, and the transmission. 


O Gear Box: Three failures of the engine mounted gear 
box showed the service life which could be expected 
from this unit. In each case, internal failure was indi: 
cated through discovery of metal particles on the 
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magnetic sump plug. The operating times on the 
gear boxes at the time of failure were 121:30, 143:00, 
and 161:20 hours. Disassembly and inspection of each 
of the gear boxes revealed failures of bearings and 
bearing retainer rings. In one case, bearing seizure 
had been induced through the resultant friction and 
attendant high temperatures, A pending failure was 
discovered after a spot inspection of another gear 
box had revealed a small number of metal particles 
clinging to the magnetic sump plug. Further inspec- 
tion revealed that a ball bearing retainer ring had 
begun to deteriorate. The gear box had been operat- 
ing for 129:20 hours and would have failed during 
the next flight had the pending failure not been dis- 
covered. 


Drive Shaft: Loss of a-c power while airborne oc- 
curred, on several occasions. Їп two cases (һе loss 
resulted from failure of the interconnecting shaft 
which transmits rotational power from the engine 
mounted gear box to the transmission. The failures 
had occurred through separation of the shaft from a 
universal joint which is integral with the transmis- 
sion. This separation resulted in random whipping 
rotation of the shaft and consequent damage to the 
shaft cover and the refuel crossover tube which is 
installed adjacent to the shaft. This whipping action 
also caused the failure of one engine mounted gear 
box. 


a 
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O Transmission: During a periodic inspection a number 
of metal particles were discovered on the remote gear 
box sump plug. Further inspection revealed that one 
of the idler gear roller bearing assemblies installed 
in the remote gear box housing on the drive trans- 
mission contained pitted rollers, and that the bear- 
ing inner tollway was badly scored. No cause for the 
bearing failure could be determined, and the assem- 
bly was released to the contractor, Sundstrand Ma- 
chine Tool Company, for study. 


П Cover Plate Bolts: A design deficiency exists іп the 
proximity of the cover plate and filter element retain- 
ing cap screw heads to the raised portion of the cover 
plate, The inspection requirement for the removal 
of the cover plate and filter element is very difficult 
to perform with the drive assembly installed. іа the 
aircraft. The use of an open end or socket wrench to 
remove these screws has proven to be very time-con- 
suming and often results in damage to the cap screw 
heads. 
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о Universal Joint Alignment: The alignment of the 


Sundstrand constant speed drive unit universal joints, 
which is required each time the engine is reinstalled, 
repositioned, or a new drive unit 15 installed on the 
aircraft, is a tedious and time-consuming operation. 
Technical Order 1F-102A-2-4, Paragraph 9-5, speci- 
fies the use of a 12 inch straight edge and a б inch 
scale with decimal increments for measuring the "gap" 
and "interference" of the universal joints, These uni- 
versal joints connect the engine mounted gear box to 
the airframe mounted Sundstrand transmission Бу 
means of a shaft. The 16 measurements which must be 
taken require two crew men approximately 1 hour. 
There is also considerable chance for an error to de- 
velop from misreading any one of the measurements. 
To reduce the possibility of an error and to. permit 
a reasonably rapid and accurate alignment of the uni- 
versal joints, a specially designed precision alignment 
tool should be made available. 


Engine Oil System: The fitting, P/N 8-27961, which 
directs engine oil to the engine oil pressure switch in 
one direction, and lube oil to the Sundstrand gear 
box in the other direction, was improperly installed 
on one engine. This resulted in a low oil pressure 
reading and in an improper quantity of oil to the 
Sundstrand gear box. The design of this fitting should 
be such that it can only be installed in the proper 
position. 


Avica Hose Assemblies: Prior to engine shutdown 
following a test flight, fuel was observed іо be leak- 
ing from the fuselage in the engine bay area. The 
éngine was shut down immediately. The lower engine 
bay had filled with fuel and investigation revealed 
that the fuel flow equalizer control line, a flexible 
Avica hose, had failed. Visual inspection of the hose 
assembly was difficult because these assemblies had a 
braided wire external covering, but this hose was 
determined to have failed internally. Because of the 
nature of the failure, an emergency Unsatisfactory Re- 
port was submitted. This UR resulted in a requirement 
from АМС to inspect all Аміса hose assemblies on 
Е-102А aircraft for indication of failure. Each hose de- 
termined to be faulty was replaced with a like setvice- 
able item. A total of 42 hoses were replaced on Phase 
VI aircraft as а result of this inspection. 


В fuselage system 


The fuselage of this aircraft is considered to be 
extremely well fabricated. No discrepancies of any 
note were revealed except the lack of an access panel 
to the afterburner igniter valve. A few instances of 
elevon edges chafing the fuselage at the neutral posi- 
tion occurred, but were remedied by slight hand fit- 
ting. 


Fuselage Access Panel: The lack of a fuselage access 
panel for the engine mounted afterburner ignitor 
valve and afterburner nozzle position switches con- 
stitutes a serious design deficiency. The engine must 
be removed from the fuselage to perform mainten- 
ance on either of these units. This caused unnecessary 
delay in the flight test program and precipitated other 
malfunctions which might occur during engine re- 
moval and reinstallation. In attempting to repair опе 
particular leaking ignitor valve which was later dam- 
aged in engine removal, the engine had to be removed 
and reinstalled three times. This time-consuming pro- 
cess resulted in a total of 3 days out-of-commission 
essentially for the lack of one small access door. 


The contractor completed a design study of this 
problem and incorporated an access panel in the 
Phase VI aircraft. Installation of this access panel 
permitted maintenance personnel to perform repairs 
to either the afterburner ignitor valve or afterburner 
nozzle position indicator without the former require- 
ment to remove the engine. 


п Left-Hand Ар Radar Access Door: During a routine 


Phase УТ flight on aircraft S/N 53-1808, the left-hand 
aft radar access door was torn from tbe aircraft. The 
door separated shortly after take-off while the air- 
craft was in a climbing turn to the left at 450 knots 
IAS at 8000 feet pressure altitude. The loss of the 
door was accompanied by a loud explosion and serious 
airframe vibrations, Throttle reduction lessened the 
severity of vibration and the flight was immediately 
terminated. Inspection of the aircraft structure and 
engine condition revealed the following: 


1. The hinge pin which connected the access door to 
the aircraft had sheared in a number of pieces, some 
of which remained with the aircraft. Those pieces of 
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the hinge pin which could not be found are assumed 
to have been lost overboard or to have entered the 
engine through the left-hand engine inlet duct. 


2. A piece of metal had broken away from the aft 
door latch support assembly. 


3. Slight scoring was noted on the door assembly 
aft fitting in the vicinity of the shear pin hole. 
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4. Material around the forward fitting in the vicinity 
of the shear pin hole had been heavily gouged away. 


ا 


5. The vertical support assembly to which the for- 
ward fitting is attached was severely twisted and 
damaged. 


б. A number of first stage blades in the compressor 
section of the engine sustained damage in the form 
of nicks which were of sufficient magnitude to require 
engine removal for further inspection. 


Prior to this particular flight, the aircraft had 
made a radar flight of 1:30 hours and a radar pres- 
surization discrepancy had been noted. Maintenance 
personnel corrected the discrepancy by gaining access 
through the right-hand aft and forward radar access 
doors only. At completion of (16 work the doors were 
secured, Since the lost door was not found, the reason 
for the separation was not definitely determined. 
However, such factors as material or structural failure 
were considered possibilities. It is especially noted 
that with pressure the radar door latch covers can be 
made to fit over an unlocked door latch. The gap 
varied on different aircraft which were inspected from 
a very slight amount to approximately 14 inch as 
compared to the structural curvature of the fuselage. 
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О wing 


There were very few malfunctions of the wing 
components during the Phase VI program. The most 
predominant problem was failure of the landing light. 
brackets. These failures were attributed to metal fa- 
tigue induced by vibration and airloads, and resulted 
in breaking the light and loss of landing light capa- 
bility. This problem was eliminated by a contractor 
modification which consisted of using heavier ma- 


chined aluminum rather than the original light 
aluminum cast bracket. 


Another structural problem consisted of tbe par- 
tial crushing of the three wing fence honeycomb 
sections. This was caused by poor installation and 
resulting interference with the protruding edge of 
the adjacent leading edge skins. In order te preclude 
similar failures in the future, the contractor has 
strengthened the forward section of the wing fence 
assembly and initiated more stringent quality control 
measures, 


landing gear 


In general, the landing gear system has proved 
very satisfactory under conditions encountered at the 
AFFTC. During the missile firing phase at Holloman 
Air Force Base, excessive tire wear occurred due to 
rocks on the runway and taxi strips. A comparison of 
tire reliability between Holloman Air Force Base 
and Edwards Air Force Base indicates an average of 
5 landings per tire versus 15 landings per tire, respec- 
tively, Both of these figures are based on minimum of 
braking due to the very long runways at both instal- 
lations. Construction in progress at Holloman ас- 
couñted for the rocks оп the runway and normally 
would not be a problem. 


Wheel Bearing ‘Failure: During the take-off roll of 
a projected test flight, the pilot elected to abort the 
mission because of low tailpipe temperature. As the 
roll continued towards its termination, the pilot re- 
ceived indications that the right-hand main landing 
gear tire had blown out. As the aircraft decelerated, 
the pilot executed a gradual turn to the left-hand side 
of the runway and stopped after a total roll of 9600 
feet. 
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Investigation disclosed that the main landing 
gear wheel retaining nut was in two pieces with the 
hexagonal shoulders of the nut broken off; the 
pieces were found 7800 feet from the start of the 
take-off roll Wheel bearing rollers were deposited 
from 8,000 to 8,800 feet. It was indicated that the 
tire blew out at 9200 feet. The wheel separated into 
two sections as the retaining bolts were sheared. 
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The bolt which retains the wheel retaining nut 
was still in place in the axle, but the head and пиг 
were missing. The axle journal and the axle end were 
severely mutilated and replacement of the inner strut 
and axle assembly was required. 


Although the exact cause of the incident was not 
definitely determined, the outer wheel bearing appar- 
ently seized in the cone. The wheel casting disinte- 
grated outside of the cone area, eventually breaking 
the hexagonal shoulder from the retaining nut and 
causing the nut to separate. 


Since the aircraft involved had been temporarily 
based at Holloman Air Force Base for a period of 
approximately 2 months and had been exposed to 
several thunderstorms, it is conceivable that the bear- 
ing could have been subjected to water infileration, 
with subsequent rusting and corrosion which could 
have precipicated the bearing failure. 


Main Landing Gear Fairing Door Failure: During 
the testing program three landing gear doors failed 
in flight. These failures occurred during letdown and 
on take-off. In all cases, the failures were attributed 
to excessive speeds at time of gear extension. To pre- 
vent future landing gear door failures, the maximum 
gear down speed was reduced from 240 knots LAS to 
220 knots IAS. A mechanical change was later in- 
corporated to prevent door failures by strengthening 
door linkage and attaching pins which will allow the 
pilot to attain his placarded speed without damaging 
the doors. 
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air conditioning, pressurization, 
and anti-ice systems 


Cockpit Air Conditioning and Pressurization: The 
cabin air conditioning and pressurization. system was 
unsatisfactory throughout the entire testing period. 
Cabin pressure surges, failure of cabin pressurization, 
and failure of the cabin air heating and cooling sys- 
tem occurred repeatedly, disrupting orderly progress 
of scheduled missions. 


Air conditioning is obtained by bleeding air from 
the main engine compressor through strut bleed ports 
at high temperature and pressure. The air is then 
routed forward through a flow control and shut-off 
valve to a refrigeration unit. Pressure and tempeta- 
ture are reduced by first passing the air through aa 
air-to-air heat exchanger and then expanding it 
through a cooling turbine. An axial flow fan, mount- 
ed on a common shaft with the turbine wheel, absorbs 
the energy of the turbine wheel by drawing cooling 
ram айг across the heat exchanger. Turbine discharge 
air is then discharged into the cockpit through the 
distribution tubes. 


Ventilating air is supplied for the forward elec- 
tronics compartment, intermediate electronics bay and 


motor generator Бу ram air. The ram air is bled from 
the left-hand boundary layer duct through a pressure 
regulator and temperature operated shut-off valve. 


To eliminate smoke in the cabin when a missile 
is fired, a flow control shut-off valve is closed with 
a "missile fired" signal. During this period, cockpit 
pressure may drop due to leakage and a rate sensor 
unit is provided to control the re-opening rate of the 
shut-off valve. This prevents an initial pressure surge 
in the cockpit. During engine ground operation when 
no ram air is available for electronic cooling, condi- 
tioned air із automatically diverted from the cockpit 
to the electronic equipment. 


Pressure Surges: During the early portion of the pro- 
gram, cabin pressure surges occurred when the test 
aircraft were flown at speeds in excess of 440 knots 
IAS at altitudes below 10,000 feet, These surges oc- 
curred at a rate of from 1 to 115 cycles per second 
and covered a pressure differential of plus or minus 
1000 to 2000 feet of altitude. 


At 10,000 feet cabin pressure surging stopped 
and continued climb could be effected satisfactorily. 
On several occasions pressurization failed completely 
at altitudes of 35,000 feet and above. As pressuriza- 
tion failed, pilots would descend immediately to lower 
altitudes. Pressurization in most instances would ге- 
turn quite suddenly at approximately 25,000 feet. 


Descents below 10,000 feet at airspeeds greater 
than 440 knots LAS would once again be accompanied 
by the same pressure surges as those experienced dur- 
ing climb. 


To avoid subjecting pilots to this pressure surg- 
ing, until a more positive remedy could be found, all 
flying below 10,000 feet was restricted to a maximum 
of 400 knots IAS. 


In an effort to determine the reasons for cabin 
pressure surging the cabin pressure rate sensor relay 
was inspected and found to be incompatible with a 
pressure tube because of the 521% degree flare on the 
rate sensor could not match the 3714 degree standard 
flare on the tube. The Stratos Corporation, manufac- 
turers of the pressure rate sensors, furnished new sen- 
sors having the proper standard flare angle. This 
reduced pressure surging to a great degree, but did 
not completely eliminate it. No specific reason was 
found for the intermittent surging which now exists. 
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О Turbine Assembly: The turbine assembly unit used 
in the refrigeration package failed six times. These 
malfunctions were attributed to bearing failure. All 
indications are that the shaft mounting design is 
faulty and that the bearing materials could be im- 
proved to eliminate this problem. 


С Cabin Heat: The cabin heat control box failed five 
times. With the control in automatic range the pilot 
sometimes receives no heat at all or too much heat. 
The dependability and service life of this unit is not 
satisfactory. A redesign of this control is mandatory. 


O Windshield De-fogging: Windshield de-fogging is 
accomplished by electrical heating of NESA glass 
windshield pan€ls and is controlled through the wiad- 
shield switch located on the pedestal switch panel 
which is placarded “NESA,” "NORMAL" and 
"OFF." With the NESA switch in the "NORMAL" 
position, the МЕЗА control applies voltage to the heat- 
ing elements which are imbedded in the vinyl layer 
of glass. The МЕЗА control maintains the tempera- 
ture of the vinyl layer of glass at a pre-set value and 
within a plus or minus 5 degree Е range. 


The NESA windshield de-fogging system did not 
operate properly during any part of the test program. 
The principal deficiency consisted of a faulty relay 
which would stick and ultimately burn out, rendering 
the system inoperative. On several occasions pilots 
whose windshields had fogged over as a result of a 
fast descent, were required to fly at low altitudes at 
high power settings and increased cockpit heat for 
as long as 5 minutes in order to clear the windscreen 
sufficiently to insure safe visibility for landing. 


Ап attempt was made to provide a means of 
clearing the windscreen more effectively than the 
method mentioned above. A flexible hose, which had 
been tapped into a bot air line, was provided in the 
cockpit for the use of the pilot. In the event fogging 
occurred the pilot needed only to direct the flow 
of hot ait from the hose onto the windscreen, thereby 
de-fogging it. This method was satisfactory and а 
sufficiently large enough portion of the windscreen 
could be de-fogged to insure safe visibility. However, 
the crude installation was not considered to be a 
proper correction for this deficiency. 


The contractor (Convair) was aware of the 
МЕЗА deficiency at the beginning of the Phase VI 
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test program, and recommended modifications. The 
necessary kits containing these improvements were 
not received in time to be tested during the program. 


hydraulic system 


In general, the hydraulic system of the aircraft 
is acceptable. There were malfunctions and failures 
of various parts of the system, but a definite failure 
trend was not established. Hydraulic power is sup- 
plied by two completely independent, continuously 
operating, closed center systems. The primary system 
supplies power for che operation of the flight control 
valves and actuating cylinders, in addition to the 
elevon manual lock-out valves, elevon and rudder 
control servo actuators, speed brakes, landing gear, 
landing gear doors, nose wheel steering damper and 
the emergency alternator. Normal operation of both 
hydraulic systems is automatic whenever the engine 
is running. 


Ап emergency system supplies hydraulic power 
for the primary system only, thus providing sufficient 
power for limited maneuverability and a safe, normal 
approach and landing. This emergency hydraulic 
pump is driven by a ram air turbine which the pilot 
can displace into the air stream by means of the high 
pressure pneumatic system. This turbine cannot Бе 
retracted in flight. This emergency pump delivers 6.3 
врт minimum at 1000 psi at 250 knots LAS. The 
primary and secondary pumps аге 22 gpm, 3000 psi, 
constant pressure, variable volume, engine driven 


pumps. 


A total of 14 failures on the emergency hydraulic 
system pumps indicated an abnormally low life ex- 
pectancy of approximately 75 operating hours. The 
basic cause was external leakage at the rear cover seal. 
Near the end of the testing program, 6 end cap fail- 
ures on the pump compensator control occurred which 
had not previously been prevalent. As a result of 
these failures, the secondary system of airplane S/N 
53-1805 was instrumented to determine whether ab- 
normal system pressure surges were a contributing 
factor. 


Instrumentation consisted of transducers and 
flow meters being installed at strategic points such as 
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the hydraulic pump inlet, drain to reservoir, pump 
outlet to contro] actuators, and at the accumulator. 
All readings from these inscruments were recorded on 
an oscillograph. The tests were performed first on the 
ground to insure proper operation, and then in the 
air at near maximum altitude. The pilot performed 
various violent maneuvers ас g loadings. No mal- 
functions occurred. 


It is to be noted that these tests were primarily 
designed to obtain data pertaining to two specific 
trouble areas: (1) rear cover seal leakage, and (2) 
pump compensator cover failures. Pump case pressure 
conditions are related to the rear cover seal problems 
and pump outlet pressure conditions relate to the 
compensator cover failures. Outlet pressures have no 
bearing on the rear cover leakage and, conversely, 
case pressures have no bearing on the compensator 
cover failures. 


Review of the oscillograph test records indicate 
that no unusual outlet pressure conditions exist over 
the full range of system operation. Pressure surges 
of 3300 to 3600 psi were the maximum experienced, 
which is well within the 4000 psi design requirement. 
An analysis of broken specimens by Vicker's Incorpo- 
rated determined that cap-screws of poor strength 
quality caused the compensator cover failures. A pro- 
gram has been undertaken whereby Vicker's field 
service personnel will rework all delivered pumps to 
install an improved cover and cap-screw of proper 
strength on the pump compensator. Identiftcation of 
the rework will be made by addition of a suffix letter 
after each pump serial number. 


For normal ground operation and flight maneu- 
vers, pump case pressures appear to be within the 
design limits of the pump. It was determined that 
under some extreme flight maneuver conditions case 
pressure peaks of approximately 280 psi can be ex- 
perienced. This is considered excessive over ап accept- 
able value of 150 to 175 psi. Accordingly, Convair 
has initiated an Engineering Work Order to relocate 
the case drain connection close to the system reser- 
voir. This will provide a more direct case drain line 
and should substantially reduce pressure peaking 
within the case. Upon satisfactory mock-up and check- 
out on the controls test stand this change will be 
scheduled into production with Service Action recom- 
mended. This change will assist in alleviating the 
pump rear соуег leakage problem. 


In addition, Vicker's Incorporated has made ап 
engineering change to replace an initial flat gasket at 
the rear cover with a superior molded "O" ring seal. 
The new seal is currently being assembled into de- 
livered pumps. Existing pumps returned for repair 
are also being modified to take the new seal. This 
change, in combination with the proposed Convair 
plumbing change, should eliminate the pump rear 
cover leakage problem. 


pneumatic system 


The pneumatic system was not satisfactory ђе- 
cause the pneumatic pressure regulator repeatedly 
malfunctioned. The principal failure trend consisted 
of the regulator releasing pressure before 3000 psi 
(normally capacity) had been reached. 


Pressure Regulator: Fifteen specific failures have been 
reported in Unsatisfactory Reports. These failures 
were attributed to leakage of air through the vent 
ports as a result of faulty internal seals. No new de- 
sign change was received from the contractor. A 
description of the high pressure pneumatic system 
will aid in the identification of this deficiency. 


Air at 3000 psi is stored in fiberglass flasks of 
approximately spherical shape for operation of the 
high pressure pneumatic system components. Two 
flasks are required when the aircraft carries missiles; 
two additional flasks are required when the aircraft 
carries rockets only. The system is charged from a 
ground source. The air is filtered in the system prior 
to storage in the flasks. 5 


The high pressure pneumatic system performs 
the following functions: 
1. Opens and closes missile bay doors. 


2. Lowers armament racks into and retracts 
racks from firing position. 


3. Provides’ pressure for rudder feel cylinder. 


4. Extends ram air turbine into operating posi- 
tion for emergency hydraulic power. 


5. Provides air pressure for emergency landin 
y 8 
Bear extension. 


6. Provides air pressure for drag chute deploy- 
ment. 


7. Provides air pressure for main wheel brakes. 
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One of the permanently installed air flasks (the 
priority or isolated flask) is directly connected to the 
manually operated valves which control ram air tur- 
bine extension, emergency landing gear extension, 
drag chute deployment, and is also connected to the 
ground charging line and the line supplying pressure 
to the main wheel brake drag brace reservoirs. The 
connection to the remainder of the system from this 
flask is made through a priority valve which will not 
permit air to flow from the isolated flask to the re- 
mainder of the system when pressure in the isolated 
flask is 1200 psi or less. Therefore, discounting leak- 
age, because of the priority valve the pressure avail- 
able at any time to the three manually operated valves 
mentioned above and to the brakes is a maximum of 
3000 psi and a minimum of 1200 psi. 


Air pressure for the rudder feel cylinder, missile 
bay door actuation and armament rack operation is 
held to 1100 psi by a regulator and relief valve. The 
relief feature of this valve protects the system com- 
ponents downstream by veriting system pressure above 
1250 psi to the atmosphere. The valve reseats at 1155 


psi. 


A pressure switch, located in the pressure line, 

Operates a warning light on the pilot's warning light 
panel. The light comes on when there is insufficient 
pressure remaining in the pneumatic system for a 
combat cycle (1500 plus or minus 50 psi). A combat 
cycle consists of opening the missile bay doors, ex- 
tending and retracting the armament racks and clos- 
ing the doors. 
Ground Air Supply: Another problem was the lack 
of provisions for charging the high pressure pneu- 
matic system in flight. Leaks can and do occur. If a 
leak occurs in the priority valve, pressure may be lost 
to the entire system exclusive of the wheel brake res- 
ervoirs. If the leak occurs in a wheel brake valve 
assembly pressure is lost in that brake as well as in 
the rest of the system exclusive of the other brake. 
In such an event, the pilot will be landing with only 
опе brake operative and the drag chute system іпор- 
erative. 


The warning light alerts the pilot that the total 
system pressure is down to 1500 psi or less, but does 
not isolate the condition described above. Thus, the 
pilot has no method of determining whether or not 
the loss of pressure involves the priority system. Even 
with one brake inoperative (due to a leak) the pilot 
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will not know that a leak has developed in the pri- 
ority system. This is because the brake pedal pressure 
is supplied by the hydraulic system and is not affected 
by the pneumatic portion of the brake system. 


Since normal depletion of the pneumatic system 
pressure со the point of actuating the warning light 
(1500 pounds) will occur frequently as a result of 
using the armament system, the pilot will make many 
landings without knowing whether these landings 
will be normal. Thus, for the purposes of normal 
operation as well as for emergency operations (pri- 
ority system leak), the pilot should be able to isolate 
the cause and location of system depletion. 


A gage should be provided in the cockpit to indi- 
date priority system pressure to the pilot. This gage 
could be similar to and possibly replace the gage in 
the right-hand wheel well. If the present pneumatic 
system pressure warning indication is retained, the 
gage need пог be іп a prominent location and can be 
located where most convenient. The source of air 
pressure for the drag chute should be independent or 
isolated from the remainder of the priority system by 
a check valve. This provision would insure that the 
drag chute will be available when the priority system 
failure described above occurs. Consequently, even 
with one brake inoperative, the pilot could bring the 
aircraft to a safe stop by combined use of the drag 
chute and nose wheel steering. 


Electronic Cooling: Five failures of the ram air гер- 
ulatoc occurred in the jet pump system used to cool 
the electronics bay area. In all cases, the regulator 
failed to open when the oil pressure warning switch 
was actuated during engine idle, This regulator affects 
supply of reverse air flow cooling and is one of the 
major causes of radar operational difficulties due to 
the гадае electronic equipment becoming overheated. 


One reason for these failures is insufficient in- 
spection provisions of the regulator valve, The re- 
quired inspection (post-flight) of this valve consists 
of checking the position of the pressure valve indi- 
cator arm, It is possible for this to be normal and the 
valve to be inoperative. To insure against this occur- 
rence, the post-flight inspection should include an 
operational check which can be accomplished by using 
a mirror and visually observe the forward end of the 
butterfly shaft which is marked at the open and 
closed position to see if it actually changes position 
when desired. 
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Failures of these valves could be due to the pres- 
sure switch being open when the engine is removed. 
The valve is electrically opened and d-c power is on 
on for lengthy periods ducing periodic inspections, 
thus causing possible damage to the valve. 


To prevent this oceurrence che cabin air circuit 
breaker should be pulled whenever che aircraft is 
undergoing periodic maintenance of any type, This 
becomes mandatory in the ADC squadrons where the 
bulk of the radar periodic maintenance is performed 
while the engine is removed. If the cabin air circuit 
breaker is not pulled (Ве ground cooling air will be 
dumped overboard through the left boundary layer 
air duct. 
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flight contral system 


The flight control system was satisfactory in most 
respects. The flight surfaces are actuated by an irre- 
versible, full hydraulic power control system which 
includes artificial feel, gyro-stabilized pitch and yaw 
damper systems and trimming devices. Full hydrau- 
lic power is used because of the high forces produced 
on elevons and rudder at high speeds. Both primary 
and secondary hydraulic systems (or one of them in 
case of failure of the other) supply the required pres- 
sure for operation of the flight controls. The elevon 
control system combines elevator and aileron motion 
in а single pair of elevons located on the wing trail- 
ing edge. The elevons move in parallel. motion as ele- 
Yators and in opposite directions as ailerons, or simul- 
taneously іп any combination of the two motions. 
pilot control motion mechanically moves the spools 
in the hydraulic control valves which meter hydraulic 
pressure (0 the surface actuating cylinders. The con- 
trols move only as long as the pilot moves his con- 
trols, and when control motion stops a mechanical 
follow-up mechanism shuts the control valve off. 


A pitch and yaw damper system is provided to 
damp out short period oscillations of the airplane and 
to provide automatic turn coordination, Pitch, roll, 
and yaw rate gyros measure angular velocities about 
the airplane axis and apply signals to the elevator and 
rudder servo actuator amplifiers. The pitch and yaw 
damper system is augmented by the installation of a 
sideslip feedback system. This system is better known 
as Beta Feedback and was designed to sense sideslip 
and to automatically supply sufficient rudder deflec- 
tion to maintain a zero sideslip angle. АН Phase VI 


aircrafe were received and accepted with this system 
inoperative. A retrofit modification to the aircraft, 
which increased the area of the vertical гай by approx- 
imately 40 percent, had already been approved at the 
start of rhe Phase VI program. The "Big Tail" modi- 
fication eliminated the requirement for che Beta fced- 
back system in production aircraft; therefore, no 
functional development tests were performed. A dis- 
cussion of the operation and effectiveness of this sys- 
tem can be found in the F-102A Phase VI Stability 
and Control Technical Report. 


А 14.5 foot diameter drag chute 18 carried in a 
structural housing located above (һе fuselage tail 
cone. The speed hrakes are used as drag chute hous- 
ing doors. The chute attachment jaws, which are 
spring loaded to the open position, permit the chute 
to Jettison if it is inadvertently deployed in flight. 
Closing the jaws to connect the chute to the airplane 
structure and pulling the chute rip cord is accom- 
plished by means of the high pressure pneumatic sys- 
tem. The jaws are unlocked and spring loaded in the 
stowed position. When the pneumatic cylinder is 
actuated, the jaws are closed and locked. The pilot 
chute pulls the deployment bag out to the maximum 
length of the risers and then pulls the main chute 
from the deployment bag. The chute is mounted on 
the aircraft center line and horizontally in line with 
rhe airplane cg when the airplane is in a normal land- 
ing attitude. This location permits deployment prior 
to main wheel touchdown. Jettisoning is accomplished 
by removing pressure from the drag chute cylinder. 
The riser shackle is assembled by means of a shear 
pin which is designed to fail if the chute is deployed 
at speeds in excess of 180 kaots LAS. 


Drag Chute; During the initial portion of the test 
program (2 month period) 100 drag chute deploy- 
ments were made of which, 15 failed. The majority 
of the failures were due to improper installation of 
the drag chute into the canister. The riser strap was 
being pushed into the back of the canister and at 
the same time the "D" ring was being wedged іп the 
locking jaws. This prevented them from closing and 
producing the motion required to pull the ripcord 
cable which releases the pilot chute. The remaining 
failures were due to the improper packing of the 
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chute so thac the pilot chute retaining pin was in- 
serted at an angle. Thus installed, the retaining pin 
cannot be pulled out and chute deployment cannot 
be effected. 


A number of modifications were made on the 
system. These include: 


1. Shorten che riser straps from 54 inches to 18 
inches, thus minimizing the problem of riser straps 
fouling the release of the chute. 


2. Shorten the cable assembly, P/N 8-45359, from 
9 inches to 6145 inches so that the “D” ring will not 
prevent the locking jaws from closing. 


= | б ve 3 
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3, Modification of the pilot chute го prevent the 
spring in the cone from coming loose. 


4. А new jaw mechanism was installed and sheet 
metal work around the jaws was performed by a 
Convair team to minimize possibility of faulty "D" 
ring release. 


A period of 40 flights covering 50 hours of flying 
with the above modifications, resulted in no reported 
drag chute failure. 


Yaw Rate Gyre: The yaw-rate gyro consistently failed 
to function properly. The primary deficiency is that 
it does пог erect after making a turning or banking 
maneuver. These gyros are hermetically sealed and 
could not be disassembled for inspection. Several 
gyros were sent to the contractor (Hughes Aircraft 
Company) for evaluation of the trouble. To date no 
report of findings has been furnished ro this Center. 


Elevon Trim Actuators: The elevon trim actuators 
are not functionally acceptable. The actuators either 
operate slower than desired or are unstable in opera- 
tion. A total of 10 malfunctions of these actuators 
occurred during the program. 


Difficulties encountered in the mechanism on one 
aircraft were isolated to a faulty snap ring in the 
clutch assembly. Failure of this snap ring permitted 
the clutch to spring apart, breaking the power links 
between the motor and the actuator. 
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D fuel and of] systems 


Fuel System: All fuel in the F-102A is carried in the 
wings, outboard of the fuselage in a left and right 
fuel tank system, each of which includes three pres- 
surized integral tanks. Except for a common single 
point refuel fitting and an interconnected totalizing 
and low level warning system, each wing system is 
completely independent of the other. Fuel from both 
systems is delivered со the engine by a common sup- 
ply line; however, either side is capable of supplying 
engine and afterburner requirements with the other 
side inoperative or shut off. 


Ап engine driven pump draws the fuel from both 
wing systems. These systems are connected by the fuel 
joiner valve. The fuel flow equalizer is located in this 
valve and is designed to draw equal quantities of fuel 
from both wing systems for balance purposes. 


There is a rubber diaphragm in the equalizer 
which actually senses the difference in fuel flow from 
each system and compensates accordingly. The equal- 
izer nozzles are located on either side of this 
diaphragm. 
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During the Phase VI tests nine failures of the 
fuel flow equalizer were directly attributed to this 
rubber diaphragm. Fuel surges in the equalizer caused 
the diaphragm to contact the equalizer nozzles, event- 
ually chafing through the center and destroying the 
equalizing function of the diaphragm. This caused 
uneven feeding between the right and left wing tanks 
with variance in available fuel per wing as high as 
2800 pounds. 


Fuel Quantity Indicating System: A fuel quantity 
gage normally cotalizes the contents of the wing sys- 
tems as selected by che quantity gage switch. With 
the switch in “TOTAL” and the fuel іа one wing un- 
available to the engine, the indication of total fuel 
remaining will not be an indication of usable fuel. 
With the switch т "3L" or “3R” the indicator reads 
the amount of fuel in the inboard tank. 


A low level warning switch, installed in each 
aft inboard tank, is set to energize a fuel tank low 
level warning light circuit whenever either No. "3L" 
or Мо. “ЗЕ” tank drops its level to a predetermined 
point. The lights are set to operate when 88 gallons 
of usable fuel remain in each side. This will permit 
about 10 minutes of cruising at 35,000 feet and a let- 
down at 200 knots IAS from there to sea level for a 
landing. 


This low level warning system has malfunctioned 
several times. On some occasions, a low level warning 
light has illuminated well before it should have, and 
on one occasion a warning light failed to illuminate 
at all. This latter failure indirectly caused a flameout 
and a night dead stick landing. The cause of the 
flameout was fuel starvation which was attributed to 
failure of the right wing low level warning system. 
The pilot had turned off the left wing tank booster 
pumps after receiving a left wing fuel low level 
warning light. Since he had received no right tank 
low level warning, he assumed that he was receiving 
uneven fuel feeding (which occurred many times due 
to ruptured fuel flow equalizer diaphragms) and had 
over 88 gallons of fuel in the right tanks. Those tanks 
were in reality very nearly empty. On the pitch-out to 
the left from the initial approach for landing fuel 
flow was interrupted, causing the flame-out. The pilot 
managed to make a safe landing on a different run- 
way under rather adverse conditions. Residual fuel 
was drained and found to be 93 gallons, 90 of which 
was in the left Мо. 3 tank. 


О Ой System: The oil system is relatively simple. From 
the tank the oil passes through a gear pressure pump, 
а strainer, and then divides, part going through a 
restrictor valve to the Sundstrand constant speed gear 
box and accessory drives, the other part going to the 
four engine main bearings. From the bearings the 
oil passes through a scavenge pump to the air oil 
cooler and, if over 185 degrees F, the oil goes through 
the fuel-oil cooler and then back to the oil tank. 


This system performed satisfactorily except for 
one item, Five ruptures have occurred in the oil cooler 
air duct assembly. These failures are attributed to 
insufficient thickness of the ducting. In every case it 
is believed the ducr ruptured when a sudden com- 
pressor surge cfüsed excess air pressure in the duct. 


С communications system 


The communications system is acceptable in most 
respects; however, some problems exist in component 
location. 


O AN/ARC-34 Receiver-Transmitter: The inaccessibil- 
ity of the ARC-34 receiver-transmitter resulted in 
excessive maintainence man-hours for removing and 
installing this equipment. In addition there is in- 
creased possibility of damage to the equipment during 
these operations. A hot air line is routed across the 
top of the ARC-34 unit, clearing the unit by approx- 
imately 1 inch. Removing the unit requires lifting it 
from the rack approximately 114 inches and pulling 
it forward. 


The microphone and earphone jack sockets are 
located on the forward end of the receiver-transmitter 
which precludes easy access because of inadequate 
Clearance between the set and the bulkhead. 


m зет” $s 


CONFIDENTIAL 


D 


25 


CONFIDENTIAL 


O AIC-10 Intercom Amplifier: The hot lead to Ше 


noise filter for the AIC-10 intercom amplifier, located 
on a shelf in the upper section of the mid electronics 
compartment, has no protective cóvering on the ex- 
posed terminal post. On several occasions mainte- 
nance personnel working in this compartment suffered 
burns when accidentally contacting this terminal post. 
A local modification to correct this condition con- 
sisted of placing a nipple-type cover over the exposed 
terminal. 


П electrical power 


supply system 

The engine accessory drive gear box provides 
power for the generation of electrical power. A vari- 
able input speed, constant out-put speed unit is in- 
stalled between the engine and an a-c generator and 
uperates at a speed which varies as the engine speed 
varies. The 120/208 volt, 400 cycle, 3-phase a-c gen- 
erator is rated at 30 КУА. The 30 volt d-c generator 
is rated at 200 amperes. 


Emergency electrical power is supplied Бу 
120/208 volt, 3-phase, 400 cycle, 1-КУА a-c gener- 
ator and a 24 volt, 24 ampere-hour battery. The emer- 
gency a-c generator is driven by a hydraulic motor 
which is powered from the secondary hydraulic 
system. 


Power is normally distributed to the essential and 
non-essential bus systems. The alternator provides 200 
volt, 3-phase, 115 volt single phase, and through 
transformers, 115 volt 3-phase and 26 volt single 
phase power. When emergency power is selected the 
non-essential buses are de-energized, A master switch 
is provided го de-energize all buses regardless of the 
position of any other switch. Ап under-speed switch 
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on the constant speed unit de-energizes the а-с gen- 
erator if the frequency of the normal power supply 
falls below 350 cycles. 


One deficiency in this system concerns the light- 
ing of the instrument panel. Only che flight instru- 
ment group in the center of the instrument panel is 
illuminated through use of the 28 volr 4-с essential 
power. All other interior lighting (with the exception 
of the thunderstorm light which uses 28 volt d-c non- 
essential power) utilizes power from the 115 volt 
essential bus. [n event of failure of the main a-c gen- 
erator, the hydraulically driven emergency a-c gen- 
erator must be selected manually to provide power to 
the essential buses. Мо automatic change-over feature 
i*provided, Since the electrical control panel is illu- 
minated by a-c power, it is obvious that failure under 
night conditions will result in loss of illumination of 
the panel which must be utilized in restoring that 
power. Ir would be advantageous for purposes of 
efficient restoration of a-c power and complete cock- 
pit lighting if the electrical control panel were illumi- 
nated by use of 28 volt d-c essential power. 


Following a severe rainstorm at Holloman Air 
Force Base, during the AFFTC firing program, an 
electrical fire occurred on ground operation of air- 
craft S/N 53-1803. An external power supply had 
been operating radar equipment for approximately 6 
hours when smoke was observed emitting from the 
cockpit. External power was immediately disconnected 
and the fire extinguished itself. Investigation disclosed 
that the fire had originated in the connector assembly 
panél insulation which is located on the cockpit floor 
beneath the right-hand console. The connector and 
adjacent wiring were severely charred and the console 
fabric dust cover was burned beyond use. The wiring 
and damaged parts required replacement. Evidence 
of water remained around the connector. This water 
entered the cockpit during the rainstorm, and though 
the canopy was completely closed and caused a short 
circuit and subsequent fire. The smoke became so 
dense that had the aircraft been in flight the pilot 
would havé been unable to see the instrument panel 
and probably would have been forced to abandon the 
aircraft. 


a Fuel Booster Pump Wiring: Early in the Phase VI 


program considerable aircrafe out-of-commission time 
was caused by what appeared initially to be booster 


CONFIDENTIAL 


pump malfunction. The 15 ampere fuses provided 
within the circuits for these pumps continually failed ! 
аз the pumps were started, The cause of (Безе mal- 

functions was traced to the circuit wiring. Contractor 

assistance was utilized in the installation of larger 

size wire (#12) and larger capacity fuses (20 amps) 

as а precaution against further overloading. This 
modification alleviated the problem for the remainder 

of the program. 
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During the Phase VI program the fire control TABLE Мо. 7 
Systems were maintained in an in-commission status Maximum geam Maximum average 
as much as was practicable. Most Phase VI flights Туре No. о! Вапре Range Range Range 
were accomplished with the йге control system іп Target Contacts (miles) (Miles) (Miles) (Miles 
operation. Utilizing an ADC GCI station, actual inter- 8-52 13 25 15.4 15 97 
cepts were made on targets of opportunity within the B-36 12 15 118 14 9.8 
local flying area. These targets гапре from В-52 to 8-47 15 22 14.3 14 3.6 
F-86D type aircraft. Оп опе occasion early іп the B-45 4 7 7 5 43 
program а successful intercept of ап unidentified air- 04133 2 13 10.5 5 4.5 
craft was made at the request of the Аш Defense 6-97 1 15 15 14 14 
Command. It was possible to detect а heavy bomber 6-54 2 12 п п 9.5 
of the B-52 type at an average range of 15.4 miles. F-86D 16 13 8.1 10 6.8 
Average ranges for detection of medium bomber F-86F 1 1 7 5 5 
(B-47) and fighter (F-86D) aircraft were 14.3 miles TF-86 1 10 10 B 8 
and 9.1 miles, respectively. А total of 472.3 hours of F-89 8 14 3.3 12 7.5 
airborne operation time was accumulated оп the fire F-94 2 14 13 9 8 
control system of the five test aircraft. Іп addition, F-100 10 п 9.1 12 6.9 
1116.4 hours of ground operating time were logged. F101 2 15 12.5 12 9.5 

F-102 4 22 11 15 8.6 

Detection and lock-on~ranges for a representa- T33 16 13 7.2 12 5.7 
tive group of aircraft are indicated in the following F3D 3 21 18.3 14 13 
table. F4D 3 18 10.3 13 8.3 

ЕВЕ 1 6 6 5 5 
FOF 1 12 12 9 8 
R4D 2 10 10 7 7 
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Û missile firing program 


Following the weapon system concept іа Phase 
VI flight testing, a missile firing program was con- 
ducted on the F-102A/MG-10/GAR-1 system. Two 
of the five F-102A Phase VI aircraft, S/Nos 53-1801 
and 53-1803, were flown to Holloman Air Develop- 
ment Center on 16 June 1956 to conduct this pro- 
gram. During the period 16 June to 16 August 1956, 
49 flights totaling 42:45 flying hours, were flown on 
the two aircraft, and on 24 actual firing missions a 
total of 63 GAR-1 missiles were fired. Targets for 
the missiles included parachutes, balloons, Q-2 drones, 
and QB-17 drones. 


The firing program was divided into three phases 
with each phase having a specific objective under the 
overall objective to investigate and prove the capa- 
bility of the F-102A/MG-10/GAR.1 weapon system 
while gathering data on ground maintenance and air- 
borne problemis, failures and equipment deficiencies. 


О Pbase 1: The first phase, system verification апд com- 


patability, was designed to check the system and prove 
that all components were operating and that there 
were no major deficiencies in the system. Firings were 
to be conducted under the most ideal conditions at 
moderate speeds and altitudes. Generally, single or 
two missile salvo firings, one missile loaded forward 
and one aft, were used against parachute targets. Dur- 
ing this phase any major deficiencies in system wiring 
or components were located and corrected. 


о Phase 2: The second phase, system demonstration 


through its full envelope of performance, was con- 
ducted within the limits of available targets and Hol- 
loman range safety. During this phase the missiles 
were to be fired in salvos of three and six at subsonic 
and supersonic speeds and up to altitudes of 50,000 
feet. Unfortunately, due to the limited amount of 
time and supply of missiles, and lack of OMNI range 
at НАРС, no missions could be scheduled for ЇЕК 
conditions or against targets equipped with ECM 
equipment. 


O Phase 3: The third phase, investigation of limits of 


system performance, had the objective of determining 
the systems capability and restrictions at maximum 
altitudes of the aircraft. This was considered a re- 
quirement of the program since, according to the 
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specification of the missile, its performance limit is 
50,000 feet, while the aircraft is capable of consider- 
ably higher altitudes and would most likely be oper- 
ating at those altitudes. No attempt was made to 
schedule an investigation of the minimum altitude 
limitations of the system because of the limited time 
and number of missiles available. 


Aircraft maintenance personnel were provided 
by the Flight Test Center and were assisted by one 
field technical representative of Convair, and б ай- 
men from the Air Defense Command receiving 
on-the-job training with the project. MG-3 radar 
maintenance was performed by 3 airmen from the 
AFFTC, 2 from HADC, and 1 Нот ADC, and 2 
freld technical representatives of Hughes Aircraft 
Company. Airmen personnel of the AFFTC ar HADC, 
with the assistance of 1 Hughes Aircraft Company 
technical representative provided the entire missile 
check-out and handling capability. 


Fire Coutrol System: The MG-3 radar of the MG-10 
fire control system consists of four sub-systems: the 
radar and computing, the missile auxiliary, the power 
supply, and the cockpit sub-system. 


The radar arid computing sub-system provides 
the means for automatic radar searching and rrack- 
ing, interrogation of radar ground beacons, and radar 
ground mapping. The ground mapping feature is used 
so seldom in this area that it was disabled and an 
additional method of using the radar in the search 
phase (30 mile short pulse) was used to replace it. 
During зеагсН the radar has a range of 30 miles and 
is stabilized so that normal roll and pitch of the air- 
craft will not change the area of search. Manual 
"lock-on" and automatic tracking in range and azi- 
muth may be achieved within 15 miles of the target. 


The missile auxiliary sub-system is used in con- 
junction with the GAR-1 and GAR-2 missiles nor- 
mally carried in this aircraft. For both types of mis- 
siles the auxiliary sub-system performed the follow. 
ing functions: 


i. Converts the radar antenna pointing data so thar 
the missiles may be servoed on target prior to launch. 


2. Computes and adjusts the missile control surface 
sensitivity for optimum performance for the particu- 
lar air density and range rate at which the missile is 
to be launched. 


3. Supplies external power to the missiles. 


4. Performs the various switching operations neces- 
sary to permit transfer from external to missile power 
and warhead arming. 


5. Servos the GAR-1 missile range gate into coinci- 
dence with the radar range gate. 


6. Servos the GAR-1 missile receiver and radar trans- 
mitter into frequency correspondence. 


7. Shifts the radar pulse repetition rate to that re- 
quired by the GAR-1 missile. 


8. Computes the optimum GAR-1 relative missile 
travel and computes and sets the optimum GAR-L 
missile receiver sensitivity. 


After ай the required operations in the missile prepa- 
ration sequence have been performed on signal from 
the computer (depending on the type of missiles load- 
ed), the firing signal may fire the missiles. 


The power supply consists of a motor generator 
unit which has a 400 cycle a-c motor and three d-c 
generators on a common shaft and their associated 
voltage regulators and protective circuitry. 


The cockpit sub-system consists of the radar 
scope, a hand control unit (mounted on the control 
stick) and the system control panels. The radar scope 
displays the information from the radar and comput- 
ing sub-system. The hand control unit provides a 
means of controlling antenna motion and range gate 
position in order to "spotlight" the target and achieve 
“lock-on.” The system controls provide the means of 
turning on the system, selecting the mode of attack, 
selecting the number of missiles fired, controlling the 
intensity of the display, controlling the receiver IF 
gain, controlling the antenna scan pattern (in search), 
and erecting the artificial horizon. 


ФА normal missile attack proceeds through the 
following phases: 


О Searcb: The pilot can detect a target at ranges up to 


30 miles and fly the aircraft in such a manner to re- 
duce the range to that required for lock-on. 


O Automatic Track: The pilot, having reduced the 


range to 15 miles and "spotlighted" the target using 
his hand control, becomes locked on. Steering infor- 
mation is presented on his scope which allows him to 
fly a lead collision course to the target. After lock-on 
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is achieved, the fire control system computer deter- 
mines the following timing periods: 


"А" time; the transmitter is tuned to missile fre- 
quency and the system starts preparing the missiles 
for launch. 


"B" time; the transfer is made from external to mis- 
sile power. This normally occurs 15 seconds prior to 


firing. 


"D" time; the doors are opened, the missile launchers 
extended, and the missile parameters set. 


"E" time; the firing signal, sent to the missile inter- 
valometer, fires the missiles in the sequence which 
has been selectéd by the pilot. 


Missile: The GAR-1 missile is an air-to-air semi-active 
radar guided missile, which is propelled at supersonic 
sDeeds го intercept and destroy aerial targets upon im- 
pact. The GAR-1 is launched оп a collision course with 
a computed lead angle, and is provided with a guid- 
ance system designed to overcome effects of launching 
errors and target maneuvers. The missile passes 
through five phases in completing a tactical mission: 
pre-launch, launch, boost, guidance, and impact. An 
auxiliary phase, which terminates in self-destruction, 
is provided in the event of a miss. The pre-launch 
phase begins with the energizing of the fire control 
system and ends 2 seconds before transmission of the 
firing signal. During this phase external power is sup- 
plied to the missile, the missile is transferred to in- 
ternal power, the missile antenna is trained on the 
target, the missile range gate is set, and automatic 
frequency control begins. 


The launch phase begins 2 seconds prior to the 
firing signal and ends when the rocket motor ignites 
and the missile is released. During this phase, para- 
meter circuits are adjusted and the hydraulic power 
supply and rocket motor igniter of each selected mis- 
sile are activated by the firing signal. 


The boost phase begins with firing of the rocket 
motor igniter and ends when the rocket motor has 
burned out, During this phase the missile accelerates 
at a constant rate, radar tracking of the target is main- 
tained, steering signals are shorted out, and roll rate 
of the missile is controlled, 


The guidance phase begins at rocket motor burn- 
out and ends when the missile hits the target. During 
this phase the operation of the missile guidance and 
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control system alters the straight-line flight of the 
missile to correct for launching errors, missile slaw- 
down, and target maneuvers. The interceptor radar 
continues to illuminate the target throughout the guid- 
ance phase. 


Impact may occur anywhere from 5 to 15 seconds 
after launch, depending upon attack conditions. Upon 
impact, the warhead is triggered by breaking or 
grounding any one of four trigger wires located in 
the leading edge of each stabilizer. A timing mecha- 
nism detonates the wathead and destroys the missile 
22 seconds after launch in the event the missile does 
not hit the target. 


preparations 


Fire Control System: During operation at HADC the 
following procedures were normally followed prior 
to flight. 


Missile Range Gate Harmonization: In this procedure 
time delays inherent in the wiring between the missile 
and the range gate servo unit and the associated wir- 
ing internal co the missile were cancelled out by an 
adjustment made on the servo unit. This adjustment 
was necessary for each individual missile to be fired 
and is a function of the launcher on which the missile 
is installed. Harmonization was performed in the fol- 
lowing manner. 


a. Prepare fire control system for normal ground 
operation, turn on and allow system to “Time In”. 


b. Install missile on rail to be harmonized and 
connect power and test cart to missile. 


с. Connect signal interrupter switch box to appro- 
priate plugs on range servo unit (P/N 463106-120) 
or “106” box, for rail to be harmonized. 


d. Lock radar оп to corner reflector placed from 
3,000 to 6,000 yards from the aircraft. 


е” Using missile auxiliary cest set or special switch 
box (locally manufactured) artifically place system 
in “В” time (switch box plugs into J8601 on com- 
puter mode plug). 


f. Using a vacuum tube voltmeter, monitor voltage 
from test point 1 on “106” box for rail to be harmon- 
ized while adjusting delay line on this box. Adjust de- 
lay line so that minimum voltage is obtained with the 


CONFIDENTIAL 
30 


switch on che interrupter box in both positions. This 
completes the harmonization for that particular rail 
with that particular missile installed. 


Pre-flight Inspection: A normal radar pre-flight as 
outlined in Technical Order IF-102A-2-12, was fol- 
lowed and all discrepancies discovered were corrected 
using normal test equipment and procedures. 


О Test Equipment: АП items of test equipment used 


were standard Air Force items with the following ex- 
ceptions. 


a. Missile power and test cart used to supply power 
to missiles being harmonized and to monitor certain 
voltages in the missile. 


Ф. Interrupter switch box used to break range volt- 
age circuit during harmonization adjustments. 


c. Computer timing signal simulator used to supply 
synthetic computer timing signals to the system during 
harmonization. 


Те should be noted that (һе first item of equipment is 
necessary for range gate harmonization with the live 
missile only. The other rwo items or their equivalent 
will be necessary for any harmonization no matter how 
performed. 


The modifications listed below were already in- 
corporated in the equipment upon delivery to the 
АЕЕТС. 


Tabie Мо. S 


ЕСР Unit Affected Mad. No. 
HUG-(E-9/MG-3}-0022 423020-140 MD-2 
HUG-E-9/MG-3)-0023 423057-130 MD.2 
HUG-(E-9/MG-3)-0052 423008-120 MD-1 
HUG-E-9/MG-3)-0094 479086-140 MD-1 

479096-130 MD-1 
HUG-(E-9/MG-3}0110 423057-130 MD-1 

423032.121 MD-1 

423004-130 MD-1 
HUG-(E-9/MG-3}0117 479023-130 MD-1 
HUG-(E-9/MG-3}120 423106-110 

423057-130 

423008-120 
HUG-(E-9/MG-3}-0059 423033-130 MD-1 
HUG-(E-9/MG-3)-0065 423107 MD-2 


The following units were modified by Аіг Force 
personnel at the AFFTC. 
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Table No. 9 


Unit Affected Description Purpose 
403004-100 Change values of certain To eliminate undesirable transients 


Interconnecting capacitors per ЕСА 20233 

Unit Missile 

463057-110 Delete wire from relay To prevent abort if tiring signal 
Relay Assembly K-34 per HAC instruction occurs during launcher extension 
Armament Control 

463057-110 Modify wiring per To prevent undesired missile 
Retay Assembly ECP 0210 parameter settings 

Armament Control 

463106-X120 Modify aircraft wiring To adapt system to modified units 


Range Gate Servo Unit per TVA 46557 


463086-110 Modify wiring рег To advance firing time 
Computer Mode Piug ECP (Е-9, MG-10)-0201 т 
463003.110 Modify in accordance with То reduce Video blooming 


Electrical Synchronizer НАС instructions 


463255-100 Rewire Unit To give 30 mile short pulse 
Control Radar Set capability 
463083-110 Reverse leads to R-10A To reverse range gate motion with 


Flight Control Group hand control action 


Missile: Sixty-three GAR-1 missiles were delivered to 
Holloman Air Force Base for the F-102A Phase VI 
test. All of the missiles were checked out on the MA-1 
(DSP) field check-out console by Air Force person- 
nel. In addition, one telemetered missile and one oscil- 


Hughes Engineering Order 75690. The repetition rate 
generator “В” was modified as prescribed in Hughes 
Engineering Orders 75708 and 75710, which consisted 
of eliminating one connection. On the maintenance 
bench, a Hubbel power plug was replaced by an К & 5 


lograph missile were repeatedly checked out during 
the first portion of the test program. 


One modification was made to the missiles. It 
consisted of modifying Lot #4 and #5 missiles to a 
boattail configuration to accommodate three larger 
flares that were originally installed on each missile to 
aid tracking of the missile by ground cameras. Lot #8 
and higher missiles were delivered with no provision 
for flares, and as far as possible, the standard boattails 
were replaced with the large flare holder type. Short- 
age of flare holder boattails prevented equipping all 
missiles with flares. 


O Check-out Console Operation: Several modifications 


were made to the MA-1 (DSP) check-out console and 
associated equipment. The first of these was the addi- 
tion of two resistors and removal of one switch con- 
nection in the multimeter circuits in accordance with 


plug strictly because of the availability of the latter 
plug. On the console only very minor modifications 
were made; one of these being the repositioning of 
the “Т” return line connector to allow easier access 
for filling with oil. 


A total of 29 repairs or pact replacements had to 
be made on the console and associated equipment. 
Twenty-one of the repairs or replacements were of 
minor significance, being the replacement of tubes, 
fuses, relays, or repaiting poorly soldered joints or 
broken contact pins. 


ОЕ greater importance was the replacement of 
three RF attenuators in different units, replacement of 
one inverter, replacement af an “О” ring to stop ex- 
cessive nitrogen pressure leakage and replacement of 
the automatic unloading valve. The most time consum- 
ing replacement was that of the umbilical harness 
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which had shorted and subsequently burned out. Total 
“down time” on the console was approximately 114 
days. 


Operation of the check-out console during this 
program and on earlier F-89H Phase VI program in- 
dicates that maximum efficiency and safety is attained 
when the operation is performed by a 6 man crew. 
The NCO in charge should be seven level airman 
(31170E). One airman should record history and 
data at all times. This can be a three level airman 
(31130E). A five level airman (31150E) with a know- 
ledge of armament should be at “A” station. “А” 
station is the station at the console where continuity 
checks are made on the igniter, fuse, battery, and 
trigger circuitry. A five level airman (31150E) and a 
three level airman (31130E) should be at "В" station. 
“В” station is where guidance and control checks are 
made on the missile. A three level airman (31130E) 
or а five level airman. (31150E) should be at “С” 
station. At “С” station, the missile is secured and in- 
spected before its release for flight. The “A” and 
“С” station men actually work together ас both ends 
of the console. 


fest conditions 


Flight Conditions: All missions of the F-102A Phase 
VI guided GAR-1 missile firing program were con- 
ducted at the Holloman Air Development Center over 
the Holloman Air Force Range. Mission control was 
exercised by HADC personnel from the flight requests 
of the Air Force Flight Test Center project officer 
at Holloman Air Development Center via the Air 
Force Missile Test Branch at HADC. Ground control 
interception was performed by the use of modified 
SCR 584 radar (each aircraft carried a beacon) with 
the horizontal position and altitude information re- 
corded on a plotting board. The physical location of 
the control point for all missions was at “King I” 
and all vectoring of launch aircraft was perfomed by 
officers assigned to the Phase VI program. During the 
early part of the firing program, including all of the 
first phase, a maximum effort was made to run all 
missions under perfect weather conditions in order 
to facilitate maximum tracking and miss distance data 
from the Holloman photo theodolite range. However, 
this condition was impossible to maintain throughout 
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the program, since, due to system development delays, 
it was necessary to conduct the program at HADC 
during the rainy season where very often theodolite 
coverage is impossible. To restrict flights to clear 
weather when theodolite coverage was possible would 
have extended the program Бу at least 2 months. 


All missions were conducted as nearly to a tacti- 
cal condition as possible, still considering the necessity 
of range safety and of covering the operational range 
of the weapon system. Generally, the F-102A aircraft 
were not sent aloft until the target reached the desired 
altitude and then firing passes were attempted as soon 
as the interceptor reached the same approximate alti- 
tude. 

е 


During the last 10 seconds of all firing passes ап 
attempt was made to restrict the roll angle to 10 de- 
grees ог less. The equation solved by the delta “Н” 
computer solves for a difference in altitude between 
the target and the interceptor. This term is used in 
the air density servo and this air density output is 
used in computing the missile firing range and in 
parameter setting functions. The difficulty originates 
in the phase of the input voltage to the delta “H” 
controller (247 units), causing the term to be sub- 
tracted instead of being added. Up to 10 degrees roll 
the error in the launch range is approximately 6 per- 
cent but as roll increases above 10 degrees the error 
increases rapidly. 


Instrumentation: The instrumentation installed in 
both F-102A aircraft consisted of 2 N-9 strike cameras 
mounted one in each elevon actuator fairing, two 
launch cameras viewing the missile bay area mounted 
one in each elevon actuator fairing, and one scope 
camera viewing the pilot’s indicator through a 2-way 
mirror and mounted above the scope. The instrumen- 
tation was installed to provide additional launch and 
miss distance information that was not available from 
the theodolite data and to permanently record any 
steering errors, 


To assist in determining deficiencies and failures 
in the system, several telemetry equipped missiles were 
borrowed from Hughes Aircraft Company. These 
missiles were not fired, but were used to gain informa- 
tion on the preparation of the missile during a firing 
гар. These missiles telemetered the following infor- 
mation: 


1.. Receiver automatic gain control (АСС). 


2. Angular position of antenna head with reference 
to pitch and yaw axis, 


3. All power supply volrages. 


Also, a missile simulator was borrowed from Hughes 
Aircraft Company. This missile simulator or test mis- 
sile was used whenever possible and provided an os- 
cillograph record of everything that happened within 
the missiles during a firing pass. By having the launch 
aircraft continue on past the path of the target, this 
test missile would indicate any transients in the radar 
system, and, if the missiles were fired, it would also 
indicate whether those missiles were able to maintain 
“lock-on” on the target and guide to it. 


Failure 


Failure of 305 Нох 
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O Maintenance: All aircraft and radar maintenance was 


conducted on the ramp at HADC in front of the 
Butler Hangar which housed the MG-3 bench set and 
the missile check-out console. There was no cover 
available for the crews while working on the aircraft; 
therefore, whenever time permitted, the radar main- 
tenance was performed in the morning or after dark. 
In this way, more work could ђе performed Бу the 
crews without the extremes of fatigue. The missile 
loading carts were not available so all missiles were 
loaded by hand from carts similar to storage racks. 


During this firing program a number of system 
failures caused aborted missions. These failures and 
their frequenty are outlined as follows: 


Function Affected Na. of Occurances 


Missile malfunction 3 


Failure of Ledex Units, computer mode 


plug unit Flight abort 4 
Failure of nose wheel micro switch Flight abort 2 
Failure of interlock switches Flight abort 5 
Failure of radar pressurization Flight abort 2 
Failure of afterburner to relight Flight abort 1 
Radar adjustment (lock-on sensitivity) Flight abort 2 
Failure of missile ignitor Missile malfunction 1 
Failure of Sundstrand drive gear box Flight abort 1 


O Targets: Four different type targets were used during 


the firing program: parachutes, balloons, Q-2A 
drones, and QB-17 drones. The parachute targets 
consisted of a 48 foot flat chute made of a metallic 
impregnated material (developed by Irving Air Chute 
Company) supporting a 35 pound weight. No corner 
reflectors were requited since the entire chute was 
radar reflective. When descending, the chute produced 
a target that was approximately 44 feet long and from 
б to 8 feet deep. These targets were carried aloft in 
containers that were similar to a 500 pound bomb, by 
F-86H support aircraft stationed at Holloman Air 
Force Base. The parachute provided a scintillating 
target with an unknown radar center. 


The balloon targets were also made of a metallic 
impregnated material that reflected radar energy. They 
had a 40 feet diameter bag that was nearly spherical 
when above 50,000 feet. The balloons could be pre- 
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set for any desired altitude and were launched Бу 
personnel of the HADC balloon squadron. The 
launching sites were moved about so that when the 
balloon reached the desired altitude it would be within 
the desired limits of the cheodolite range. At altitudes 
above 50,000 feet, the spherical balloon made an ex- 
cellent radar target with a reflective center at the cen- 
ter of the balloon with very little scintillation. 


The Q-2A (Ryan Firebee) drone is a turbojet 
propelled, radio controlled drone. Because of the 
small size of this target, its reflectivity was insufficient 
to obtain contact and lock-on ranges great eaough 
without some reflectivity augmentation. Two different 
corner reflectors were obtained to provide the aug- 
mentation; one was a wing tip mounted reflector and 
the other was a reflector mounted in the tail cone aft 
of the parachute compartment, Since the corner re- 
flector is monostatic, its installation as a reflectivity 
augmentor precluded any beam attack on the 0-2 
drone. Мо usable bistatic reflectors were available at 
the time of the program. 


The ОВ-17 drones were modified B-17's with 
radio control equipment installed. Unfortunately, due 
to previous losses, no firing error indicator (FEI) 
equipment was available for installation on the QB- 
17's provided for this project. Because of the very 
short supply of QB-17 drones, explosive warheads 
were clipped on the GAR-1 missiles which were fired 
at the QB-17 so that in the event the missiles scored 
а hit the possibility of destruction of the drone would 
be lessened substantially. 


The F-102A Phase VI project was allocated, for 
the first quarter of fiscal year 1957, 7 Q-2A flights 
with 3 kills permitted, and 3 QB-17 flights with no 
kills and only one operational loss permitted. Mid- 
way through the program the AFFTC requested, and 
was granted, 5 additional Q-2A flights and 3 addi- 
tional QB-17 flights. 


test results 

Project Operation: А total of 40 flights were flown 
on Е-102А aircraft S/N 53-1801 and 53-1805 during 
the period from 16 June to 16 August. During 24 of 
these flights a total of 63 missiles were fired in various 
attack patterns, altitudes, speeds, and against various 
targets. Ás shown in Chart No. 4 an attempt was 
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made го cover the entire operational range of the air- 
craft. However, a maximum speed (1.2 Mach number) 
firing attack was not obtained. On a firing pass at 
38,000 feet against a Q-2 targer, F-102A S/N 1801 
reached that speed, however a malfunction in the 
armament interlock circuits prevented the GAR mis- 
siles from firing. No low level attacks, below 10,000 
feec, were made because the low elevation angles 
make it very difficult to obtain theodolite coverage. 
The parachute targets were used solely for the first 
phase of the test program and all attacks were made 
at alticudes and speeds which would permit maximum 
theodolite and photographic chase (F-94C aircraft) 
coverage. Only one hit was scored on this type target. 


The Q-2A targets were used (except for two 


flights) entirely for the second phase of the program. 
Because of engine and control problems with this 
drone, altitudes were limited to approximately 40,000 
feet. The speed of the Q-2A as operated for this test, 
was 270 knots IAS or Mach 0.76, whichever was the 
lower. In firing against the Q-2À, a racetrack pattern 
was used with the F-102A aircraft following the Q-2A 
at approximately 7 miles range until the final turn on 
a firing гип when the F-102A’s were accelerated to 
desired firing speed. For the firings above Mach 1.0 
a slight diving attack was used to bring the Е-102А 
aircraft up to speed within а 3 minute time duration. 
Of the total of 29 missiles fired, estimated miss dis- 
tance is available on 22. It is estimated that only 9 
came within 20 feet of the target. This is considered 
to be substandard accuracy against a corner reflector 
target. 


The QB-17, as used for the second phase of the 
program, was the most realistic target in size and 
form available. lt was flown in a racetrack pattern 
and attack passes were made at angles of 70 to 90 de- 
grees off the tail. А total of 13 missiles were launched 
at this target and only 1 hit was scored. From the esti- 
mated miss distances only 5 of the total 13 were with- 
in 20 feet of the target. One again, this is a very low 
percentage of hits and near misses. 


The balloon targets were used entirely for the 
high altitude performance phase of the operation. 
Attacks against the balloons were made at co-altitudes 
or in slight climbs starting approximately 2,000 feet 
lower than the balloon at a range of 10 miles. Reas- 
onably good results were obtained with 3 balloons 
being destroyed on 5 firing passes. À total of 12 mis- 
siles were fired in groups of two and three. The fact 


that 2 of the balloons were destroyed during 3 firing 
раз5е5 at approximately 55,000 feet when the maxi- 
mum design altitude for the system firing САК-1 
missile is 50,000 feet was considered of great import- 
ance. On the 2 passes where hits were scored, the 
steering dot was centered while on the third a con- 
siderable elevation error was present. On this third 
pass, the missiles were observed to pass below the 
target still climbing, and it was evident that at the 
extreme altitude the GAR-1 missile was unable to 
achieve a sufficient load factor to make the required 
corrections, 


Іс should be noted that the majority of miss dis- 
tances presented in this report are from visual esti- 
mates by the launching aircraft pilot, the chase aircraft 
pilot, and the phototheodolite operators, The com- 
plete and detailed data on each flight is given in 
Table Мо, 15. 


Missile Accuracy: The accuracy of the missile in con- 
junction with the MG-3 radar appears to be less than 
predicted by the contractor. It is estimated from the 
limited Phase VI firing program that the probability 
of а hit when attempting to fire a 6-missile salvo іп 
a beam attack against a bomber-type target 113 feet 
in length, is 0.72. The probability of a hit when firing 
a single missile is 0.19; with a 3-missile salvo the 
probability is 0.47. Considering the in-flight abort rate 
the overall probability of a hit, utilizing 6 missile 
salvo starting at take-off, is 0.44. 
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CHART мо. в 


- MISSILE FIRING PROGRESS - 


— TOTAL MISSILES FIRED — 


JULY AUGUST 


CALENDAR DATE 


Table 11° бага Firing 


Missions Flown 


Missions Aborted (After Т.0.) 


Airframe Failure 


Fire Control System Failure 


Other 
Single Missile Salva 
Two Missile Salvo 
Three Missile Salvo 
Four Missile Salvo 
Five Missile Salvo 
Six Missile Salvo 
Total Missiles Fired 
Total Missiles Guided 
Guidance Unknown 
Target Hits 


tst Phase 2nd Phase 3rd Phase 
18 24 7 
0 3 3 
6 2 1 
1 3 0 
6 0 0 
2 1 3 
1 8 1 
0 1 0 
0 1 0 
0 1 0 
13 41 9 
8 2 8 
0 1 
1 2 
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Table 12° Target Miss Distance Distribution 


Miss Histance 
Hit 

0.10 Ft 

10 - 20 Ft 
20-50 Ft 
50 - 100 Ft 
100 - 200 Ft 
Over 200 Ft 
Unknown 


Type Salvo 
3 Missile 
3 Missile 
2 Missile 
2 Missile 
6 Missile 


Parachute 


1 


0 
1 
3 
0 
@ 
3 
1 


Bailaon a 


3 


0 
1 
1 
2 
0 
0 
5 


Table 14- Низ Scored 
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Type Target 
Balloon 
Balloon 
Balloon 
Parachute 
08-17 


E 
0 
1 
2 
1 
1 
1 
4 
7 


А 


08-17 


1 


= м ле — р е 


Table 13=°Missile Salvo Distribution 


Type Salvo 
Salvo of 1 
Salvo of 2 
Salvo of 3 
Salvo of 4 
Salvo of 5 
Salvo 016 


Altituda (Ft) 
51,000 
53,000 
55,000 
35,000 
18,000 


Parachute 


© Ф б ср ~ 


Balloon 


0 


3 
2 
0 
0 
0 
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С armament system deficiencies 


The armament and fire control system as a whole 
constituted a large portion of the maintenance effort 
expended on the Phase VI aircraft. A total of 297 
malfunction reports were generated against both sys- 
tems. The paragraphs which follow comprise discus- 
sions of the major malfunctions which occurred with- 
in each system during the entire program and within 
the missiles which were fired at HADC. 


Launcher Rail Snubbers: On four occasions while per- 
forming maintenance in the missile bay, the missile 
launcher rails were inadvertently retracted without 
snubbing air. This caused the rails to engage in the 
“UP AND LOCKED” position with maximum force, 
causing extensive damage to up-lock fittings and buck- 
ling of several bulkheads in the missile bay area. 
Ground crews must be especially careful of this con- 
dition and be closely supervised. 


The precautions taken in the past for preparing 
the aircraft to insure safety of personnel while work- 
ing in the missile bay regions resulted in deterioration 
of the pneumatic system. Contractor Engineering De- 
sign Sections have offered a possible way of safetying 
the aircraft so personnel may enter the missile bay 
atea to reposition missile launching gear, and load 
missiles without the possibility of an inadvertent op- 
eration of the armament gear. The following steps 
are necessary to de-activate the armament system and 
prevent movement of the components in the missile 
bay. 


Open the doors pneumatically (do not lower 
launchers pneumatically) and proceed as follows: 


1, The two armament circuit breakers in the main 
wheel well must be safetied in the de-energized posi- 
tion. This step removes all pneumatic power to the 
launcher and door cylinders. No movement (other 
than manual) is possible wich circuit breakers in this 
position, 


2. Missile bay door selector valve electrical discon- 
nect plug (station 316, right-hand center missile 
beam) shall be disconnected. This is a double safety 
precaution in addition to item #1 above. When the 
doors are opened pneumatically, the selector valve 
will remain in “door open” position, and when the 
Ч.с. electrical power is disconnected the valve will 
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shuttle to a neutral position and will vent air from 
the door actuating cylinders and connecting lines, Іп- 
stall missile door safety bars as soon as doors have 
been opened and armament system de-energized. 
Pneumatic power cannot be delivered to close the 
doors until the door selector valve is re-connected and 
armament electrical power is reapplied at the main 
wheel well circuit breakers. 


3. Manually lower all forward or all aft missile dis- 
placing gear. Repositioning of the gear places the 
system in a non-rest position aud requires the system 
to be re-set before any door or launcher operations 
Cin be accomplished. This is a double safety precau- 
tion to prevent operation of launchers. 


With the armament power and re-set circuit 
breakers іп the de-energized (open) position, no volt- 
age is available to the system from the 28 V d.c. bus 
to operate the door selector or the launcher selector 
valves, the intervalometer, the armament control relay 
panel, the “ARMED-SAFE” switch, the armament 
control relay box, or the ground control panel in the 
main wheel well. This removal of voliage will not 
affect radar pre-flight operation or a radar check-out 
operation. 


Disconnect the forward and aft launcher selector 
valve electrical disconnect plugs on all aircraft that 
do not have instrumentation platforms installed in 
the missile bay area. 


The nose landing gear limit switches may be 
activated in any position without interferring or rè- 
moving any safety precautions, but it should be noted 
that the nose gear limit switches should be in a ground 
borne position (not actuated) before the armament 
system is reactivated by energizing the armament cir- 
cuit breakers, 


O Interlock Switches: Five failures occurred in the arma- 


ment interlock switch system. These failures were 
caused by failure of the launcher up or down switch 
to make contact, thus preventing some or all of the 
missiles from being fired. A failure of any of the 
forward or rear launcher down interlock switches will 
prevent all of the missiles in that group of three from 
being fired since they are all connected in series. A 
failure of any one of the forward launcher up inter- 
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lock switches will prevent ali the missiles, both fore 120) installed, harmonization showed that though 
and aft, from firing. This condition is unsatisfactory. there is an optimum setting for each unit-missile com- 
For safety reasons it is desirable to prevent the mis- bination, the movement of the adjustment сар did пог 
sile behind the one that is not indicating up and affect the missile and radar range gate coincidence 
locked from firing, but noc the remaining missiles. significantly. Only three of the new units were tested, 
Difficulty was experienced in keeping these switches however, and further testing to determine the require- 
in adjustment, therefore, after several failures they ment for harmonization with the new unit was indi- 
were checked before every flight. However, this was cated, 
still not sufficient, because airloads could not be sim- 
ulated, 


О Transmitter-Receiver Unit: Arcing in the magnetron 
and pulse forming networks, and magnetron failing 


Radome: Difficulty was experienced in removing and to tune to missile frequency were the most frequent 
replacing the radome assembly. Mounting bolts are troubles encountered with’ this unit. Four units were 
extremely difficult to reach with normal tools avail- replaced in one aircraft at HADC. 

є 


able. А special Allen wrench was made Гог this риг- 
pose. Ic consisted of a piece of hexagonal bar stock 


approximately 1 inch in length which was fitted into О Computer: The most serious difficulty found in this 
the end of a б inch racket extension. At present the unit was the failure of the Ledex units in the computer 
Ë task of removing or replacing the radome requires mode plug to make contact, causing the system to 
approximately 4 manhours of work. “hold” in early attack phases such as “А” time. This 


difficulty can be corrected by cleaning the contacts or 
bending the contact arm slightly until іс makes more 


п Cable Marking: Lack of sufficient marking on coaxial positive contact. 


cables caused much needless maintenance delay. If a 
coaxial cable is not marked with some easily visible 


code number, it is virtually impossible to determine D Relay Assembly: This unit contains many relays, 
to which plug it should be connected when there are which are subject to sticking in one position or chat- 
a number of choices. tering. Since this unit supplies signals to many other 


parts of the system, a malfunction in this unit may 
adversely affect other portions of the system. 


о Electrical Syncbronizer: Тһе most common difficulty 
О fire control caused by this unit was excessive range gate drift 
which could normally be corrected by adjustment. 
This adjustment is necessary approximately every 25 
hours of operating time because of changing tube 
Range Gate Harmonization: The principal difficulty characteristics. 
in maintaining this system was the excessive ground 
Operating time necessary for range gate harmoniza- 
tion. At present, using the range gate servo unit 
(P/N 463106-X120), range gate harmonization is 
considered necessary to insure proper guidance of the 
missiles. It was found that once set, the tap setting on 
the range gate servo unit did not vary more than one 
tap from a given average setting for that unit for 
the majority of missiles installed. There were, how- 
ever, variations from this form in significant number 


system deficiencies 


О Automatic Frequency Control Tuning Unit: These 
units were found to have a relatively high failure rate 
(8 failed during the 2 month firing program at 
HADC). The most serious defect was that over a 
period of time the automatic frequency control cross- 
over point drifts until it cannot be brought into the 
prescribed limits with the adjustment means available. 


such that it is believed with this type of range gate D Radar Pressurization: While flying at altitudes of 
servo unit installed, it is desirable to harmonize each 40,000 feet or above the radar transmitter cut off due 
missile. With the new range gate servo (P/N 463106- to lack of radar pressurization. This difficulty was 
CONFIDENTIAL 
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found to be caused by the air incake filter to the pres- 
surization control. This deficiency was corrected by 
changing the filter from a diameter of 10 microns to 
40 microns, and cleaning it every 10 operational hours. 


Motor Generator Unit: This unit was considered sat- 
isfactory, however, all leads to this unit were con- 
nected by a terminal strip arrangement. If this method 
of correction were changed to a cannon plug type 
connector much confusion would be eliminated. 


Pilot's Indicator (Radar Scope): Many of these units 
were received from the contractor with the astigma- 
tism and focus so far out of tolerance that the result- 
ing fuzzy display could not be corrected by adjustment. 
The light glrering supplied with this unit was found 
to reduce the light from the display to such an extent 
that the filter had to be removed for daytime 
operation. 


Target Simulator: This unit was found difficult со 
maintain and inadequate for use in range gate har- 
monization, New units were received but could not 
be made to operate in time to be of use in these tests. 


No provisions have been made to enable ground 
crew men or pilots to perform certain desirable checks 
of the armament and fire control systems either on the 
ground or in the air. The following methods of check- 
ing are required to insure satisfactory operation: 


1. А method for completely checking the орегайоп 
of the armament control relay assembly separate from 
the system should be established. Frequently, troubles 
have been traced to this unit and excessive time is 
necessary to determine which of the many relays in 
the unit is malfunctioning. 


2. А method should be established for supplying 
power to a missile installed on a launcher rail in lieu 
of an expensive, short-lived missile battery. Some 
method of supplying power to a missile is absolutely 
necessary when performing range gate harmonization 
when the -110 or -V120 range gate servo units are 
installed. It is also necessary when the system is opera- 
tionally checked with a live missile or a recording 
missile installed. 
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3. In performing range gate harmonization a method 
of artificially supplying computer timing signals (“А” 
and "B") and a method of interrupting the range 
voltage to the range gate servo unit is necessary. Since 
no method was provided, units to perform these func- 
tions were locally manufactured for use during this 
program. 


4. A method for checking the arrival and sequence 
of firing pulses to the missile rails and to the rocker 
tubes should be provided. At present, the only method 
of checking the arrival of these signals is by wiring 
squibs or electrical fuses to the proper points and then 
checking whether these have blown after an armament 
cycling check. Though this will determine whether a 
firing signal has arrived, it will not check whether 
these signals have arrived in proper sequence. 


O missile deficiencies 


Missile Hydraulic Power Supply: A serious problem 
affecting missile parts consumption and repair time 
was uncovered during the Phase VI firings. While 
having a.c. power on for harmonization at the same 
time missiles were being loaded, б missile hydraulic 
power supply squibs were blown as the umbilical plug 
made contact with the missile. This was attributed to 
mis-mating of the plug and receptacle as the plig 
lowered to meet the missile. In such a case the possi- 
bility existed of either contact 32 or 36, which carried 
30 volts а.с. and 28 volts d.c., respectively, touching 
the pin leading to the hydraulic power supply squib. 


The reason for loading missiles when AC power 
was “ОМ” was to reduce the total time required in 
preparation for a mission by simultaneously loading 
some missiles and harmonizing others. It is expected 
that to achieve short turn-around time under opera- 
tional conditions, a.c. power will be "ON" for fire 
control system checks, repairs, or adjustments, while 
new missiles are being loaded. Therefore, this prob- 
lem represents an unsatisfactory condition requiring 
correction. 


О Missile Heat Control: Although only one malfunction 
of this unit has been detected, it is assumed to be the 
possible cause of the failure of missiles to guide. 
“Though a check of the system with the missile auxil- 
іагу test set showed this unit to be operating properly 
before flight, an intermittent failure of a relay in this 


unir subsequently occurred in flight. This failure was 
only detected when it occured again on the ground 
after flight, and caused the destruction of a converter 
unit in a missile being harmonized. 


Missile Batteries: In the check-out of the missiles it 
was noted that several batteries which failed the test 
at HADC were considered satisfactory in a re-check 
at the Hughes Aircraft Company Tucson facility. Ас 
НАРС, an ohmmeter type of test with a direct short 
giving full scale deflection on a 50 microampere meter 
was used. À deflection corresponding to 5 microam- 
peres or higher is cause for rejection of the battery 
for too high leakage. The test at Tucson by Hughes 
Aircraft Company is a voltmeter type of test. The dif- 
ference in tests probably accounts for the difference 
of opinion on the acceptance of the battery. 


Cbassis V: Chassis V in the missile had the highest 
number of failures of any individual missile compon- 
ent. Again, the Tucson facilicy of Hughes Aircraft 
Company has approved some Chassis V's after they 
were rejected at HADC. The reason for this may be 
the complete missile type of test at HADC as opposed 
to the unit type of test at Tucson. A new method of 
testing requiring a given radio frequency power level 
rather than a given automatic gain control voltage 
may eliminate the difference between HADC and 
Tucson results. 


Missile Guidance Units: Guidance units experienced 
а high failure rate. The failure rate was greatest in 
the case of Lot #8 and higher missiles. Leakage of 
air into the evacuated guidance unit was suspected 
because this would reduce the speed of the head when 
power was removed (at launch), allowing the head 
speed to decrease too rapidly. 


Missile Harmonization: Harmonization (alignment of 
range gate servo with missile) was especially difficult 
in the HADC climate where ambient temperature was 
high. Without missile cooling equipment (blower and 
hose adapter to fit missile) power could be applied to 
the missile for only 11% minutes at a time without 
shortening missile life by overheating. À new range 
gate servo has been designed with lower gain so that 
the voltage sensitivity to a small time delay is greatly 
reduced. This should eliminate the requirement for 
harmonization with every missile. Six of the new 
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range gate servos were received near the end of the 
F-102A Phase VI firing. Only three of these were 
usable and were installed in the aft bay of F-102A 
S/N 53-1801. Because the new range gate servos were 
acquired very late in the program, insufficient infor- 
mation was obtained to be certain that harmonization 
of each missile will no longer be required. If harmoni- 
zation will be required, then missile cooling equip- 
ment will be needed in addition to a special missile 
auxiliary power unit or rechargeable batteries. 


Missile Ignition: One igniter failed when the firing 
signal was received. The squibs were blown but the 
black powder in the igniter failed to burn and fire 
the rocker motor. Such a malfunction is a safety of 
flight deficiency. 


Failure Summary: The following is a summary of the 
unit failure as detected by the missile check-out 
console, 


TABLE Мо. 16 


Missile ШОН 

Component Part No. Failures 
Converter Unit IBHA 125340 14 
Guidance Unit IBHA 122300 11 
Hydraulic Power ЇВНА 122470-801 0 

Supply 
Electrical Power ЇВНА 125995 4 
Supply 

Chassis І ІВНА 125896 3 
Chassis 11 IBHA 125516-801 5 
Ehassis Ш ІВНА 125444-801 6 
Chassis IV IBHA 125630-801 8 
Ehassis V IBHA 124210 24 
Chassis VI IBHA 125975-801 8 
Servo Positioner IBHA 138391 0 
Battery IBHA 999078-1 6 
Rate Sensor IBHA 104360 1 
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Tests have demonstrated that the F-102A weapon 
system is totally contingent upon the quality and 
quantity of the ground support equipment. This fact 
repeatedly manifested itself through operational de- 
lays caused by lack of immediate availability of such 
commonplace items as high pressure air or electrical 
power. Some of the major faults noted in the support 
equipment are: 


Joy Compressor: Considerable difficulty was encoun- 
tered with the clutch unit. Іс was difficult to engage 
the clutch and bring the engine up to speed with a 
load on the compressor unit. Clutch wear was exces- 
sive and frequent adjustment and replacement of 
clutches were necessary. 


Canopy Safety Bar; The wooden canopy support 
wedge which was supplied to prevent inadvertent 
closing of the canopy during ground maintenance 
could become dislodged. A locally manufactured 
metal, hinged, split tube placed around the actuator 
cylinder cod was used to prevent the canopy from 
closing inadvertently. 


Engine Removal Stand: The engine removal stand, 
manufactured by the Hammond Manufacturing Cor- 
poration, has several design deficiencies which are 
noted as follows: 


1, The aft rail brackets strike the engine shroud 
blankets on both left and right-hand sides. Local mod- 
ifications consisted of cutting the corners off the 
brackets to prevent further damage to the brackets. 


2. The No. 1 and No, 2 braces on the left-hand rail 
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support obstruct entrance of the engine into the fuse- 
lage by chafing the engine transition duct. These 
braces were modified by removing the protruding 
angle which strengthens the side brace. 


3. There is no warning placard on the unit to instruct 
personnel to pull the lock pin in the tow bar tongue. 
Failure to pull the pin results in damaged tow bar 
tongue plates. 


During an evaluation of a modified. Hammond 
engine stand the following discrepancies were noted: 


l. There were no stops at the aft end of the engine 
stand rails to prevent the engine from rolling on or 
off the stand. 


2. There was not enough clearance for the upper half 
of the roll-over stand to clear the tail cone fairings, 
To get the stand even close to engine removal rails, 
the upper half of the stand must be removed. 


3. The engine stand rails do not match up with the 
engine removal rack in the fuselage. 


а МА-1/МА-4 Air Conditioner: The present method 


of cooling the MG-3 radar during ground operation 
has been through the use of the МА-1 air conditioner. 
The MA-4 air conditioner, designed specifically for 
this aircraft, did not arrive at this Center until the 
latter portion of the cest program. The МА-1 cooler 
is а KECO air conditioning unit procured for the 
B-52 aircraft. It was designed for use in situations 
where the ambient temperature is not less than 70 
degrees F. When the temperature drops below this 
limit, the lubricating oil within the until will fre- 
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quently congeal. When this occurs, the unit immedi- much too hard to operate. Several times the rod was 
ately stops running and cannot be restarted until the broken in an effort to start the cooler, 
oil becomes sufficiently warm. Intermittent operation 
of these units considerably hampered the ground п MA-1 Air Starting Unit: The major fault with this 
maintenance effort on the MG-3 radar. unit was the fitting which connects to the aircraft. This 
fitting will match only the F-102A aircraft. If it could 
A major fault with the MA-4, aside from its ex- be redesigned so that it could fit other aircraft as well, 
treme size and weight, was that the starter rod was utilization of the starter would be greatly improved. 
тр 


OPERATIONAL 


Pilots, almost without exception, are enthusiastic It is difficult to determine the actual amount of 
regarding the handling characteristics of the F-102A braking action being obtained through brake pedal 
aircraft. Many pilots dislike certain operational fea- forces. The pedal forces required during application 
tures of the aircraft, such as instrument unreliability, of the brakes аге relatively constant from initial ap- 
poor brake release, engine compressor stalls, and after- plication to the point where the wheels skid. This is 
burner flame-out at altitude. The discussions which further aggravated by the large pedal force required 
follow summarize the pilots’ comments relating to the to obtain braking action. Brake pedal release is fol- 
various phases of flight and the operational character- lowed by a momentary lag before actual release of 
istics of the aircraft systems. the brakes. Since the actual amount of braking action 


cannot be accurately determined, the momentary lag 
in brake release can cause a skidding tire to rupture. 
An anti-skid feature should be incorporated in this 
brake system to alleviate this problem. This lag some- 


taxiing and ground handling 
times results in a non-simultaneous release of the 


Adequate taxi speeds can be maintained with the wheel brakes, which reduces effectiveness of ground 
throttle at or near the “IDLE” rpm position. Visibility control, particularly on take-off, For this reason nose 
to the front and sides of the aircraft is satisfactory. wheel steering must be used for directional control 
Visibility from each wing tip to the rear of the air- during the initial take-off roll. 


craft is non-existant with the F-102A canopy installa- 
tion. Taxi guidance is accomplished with nose wheel 
steering which is generally satisfactory. Slightly ex- 
cessive rudder pressures are required, particularly 


when executing a turn of minimum radius. Steering О take-off and initial climb 

response is immediate and smooth except when ге- 

turning to neutral operation after a short radius turn. А nose-high attitude is necessary at take-off 
The response in this case is sudden and jerky. which, from observation, appears to be excessive and 
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to require a special pilot technique. This attitude is 
required because of the characteristics of the delta 
wing. However, to the pilot in the cockpit this attitude 
appears normal. Trim changes after take-off are satis- 
factory. Longitudinal forces during acceleration and 
configuration changes are relatively light. 


Phase VI testing of the aircraft resulted in devel- 
opment of a positive take-off technique. The rudder 
and elevon controls are automatically positioned to 
take-off trim by actuating a button in the cockpit. 
The aircraft is aligned with the runway, making full 
use of nose wheel steering to center the nose wheel. 
After engine check-out at military power is completed, 
the brakes are released with nose wheel steering en- 
gaged. After directional control is assured, during 
initial acceleration, the afterburner is lighted, A dis- 
tinct increase in thrust will indicate a successful after- 
burner light. At approximately 70 knots IAS, the 
speed at which rudder control becomes effective, the 
nose wheel steering may be released, Differential 
braking should not be required. At 125 knots indi- 
cated airspeed, the aircraft easily rotates to the take- 
off attitude and will become airborne at approximately 
155 knots IAS. Rapid acceleration after take-off ге- 
quires that a steep climb attitude be maintained in 
order for the landing gear to fully retract prior to 
reaching gear limit airspeed. Take-off using military 
power is similar except for slower acceleration, longer 
take-off roll, and lower rate of climb. 


Maneuvering fligitt 


The F-102A does not have a stall characteristic as 
conventional or as weil defined as the stall character- 
istics of those fighters prior to the “Century Series” 
aircraft, There is no stall warning, since low speed 
pre-stall buffet appears at speeds well above the stall. 
The handling characteristics at low speeds are excel- 
lent with very good control response available 
throughout the low speed ranges. Because of the un- 
unsual stall characteristics and the fact that the air- 
craft has not yet been spin tested by the contractor, 
investigation of stalls was limited to a minimum speed 
of 110 knots IAS. 
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Longitudinal stability and control of the aircraft 
is considered satisfactory. A pitch damping system is 
employed to dampen longitudinal oscillations and is 
considered an adequate and necessary stability aug- 
mentor for high speed flight, particularly during radar 
tracking. With the pitch damping system operating, 
longitudinal oscillations are dampened very rapidly. 
Supersonic damping is most noticeably improved. 


At 0.9 to maximum Mach number the aircraft 
exhibits continual lateral-directional oscillation with 
yawing of 2 to 3 degrees. In this speed range the air- 
craft is operationally unsatisfactory with the yaw 
damper inoperative. With the damper operating these 
inherent oscillations are immediately dampened. The 
presently installed yaw damper is satisfactory and is 
required to augment the poor inherent lateral-direc- 
tional stability. 


lam «100 wm 


The inherent stability of the aircraft at low air- 
speeds offer good control qualities in the landing рае 
tern. The recommended initial approach speed is 300 
to 350 knots IAS. The pitch-out turn toward the 
downwind leg is made using speed brakes and reduc- 
ing power to arrive оп that leg at 220 knots IAS. 
Landing gear is lowered prior to turning onto the base 
leg. After che gear has been lowered, the speed brakes 
may be closed to eliminate light buffeting. А speed 
of 200 knots IAS is maintained on the base leg. The 
turn to final approach is started at 190 knots IAS and 
finished at 180 knots IAS. The optimum approach 
speed is 160 knots IAS with power being used to 
maintain airspeed. "Over the fence" speed is 150 
knots LAS where power is reduced to "IDLE" rpm 
and touchdown made at approximately 135 knots IAS. 
Immediately after touchdown with the nose wheel 
still ой the ground the drag chute is deployed. At 
100 to 110 knots IAS, the nose wheel should be eased 
down, controlling the rate of fall with the control 
stick. ЈЕ the landing is made with the speed brake 
closed, a slight delay is required for drag chute de- 
ployment. Nose wheel steering can be effectively used 
to maintain directional control and braking action is 
satisfactory except as previously described. 


=> 


П runway barrier tests 


A total of 18 runway overrun barrier engage- 
ments attempts were made with F-102A air craft S/N 
53-1800 to determine its compatibility with the stand- 
ard Air Force МА-1 runway overrun barrier. The 
test aircraft incorporated pre-production main land- 
ing gear with a tread of 23 feet, 3 inches, The tests 
were made in two phases. The first phase, consisting 
of 7 runs, was performed at groundspeeds from 35 
to 135 knots. There were three successful engage- 
ments. The landing gear doors were removed for the 
last three runs. The second phase consisted of 11 runs. 
During this phase landing gear doors were installed 
for all runs. A deflector was installed forward of the 
nose gear door and one over the landing light to pre- 
vent premature triggering of the webbing. Two dif- 
ferent types of hooks were used on the nose gear strut 
to prevent the nose wheel from overriding the web- 
bing. The hooks and deflectors were prototypes, the 
intent being to design final configuration hooks and 
deflectors of the same geometry if they were deter- 
mined to be necessary and functional. These tests were 
made at ground speeds from 40 to 95 knots. There 
were five successful engagements. 


Based on the results of these limited tests, the 
aircraft cannot be expected to engage the barrier at 
ground speed below 60 knots. At speeds between 60 
and 70 knots engagement is marginal. Above 70 knots 
the aircraft can be expected to engage the barrier, if 
the webbing is not overridden. The probability of 
engagement increases as the speed increases. Without 
the hook over the nose wheel, which is not now a 
standard item on the F-102A, there is а possibility of 
overriding the webbing at any speed. If the hook is 
installed, the nose gear can be expected to engage the 
webbing. The inability of the aircraft to engage the 
barrier at low speeds is attributed to the unusually 
long distance between the nose wheel and main gear. 
The production model aircraft will have the main 
gear skewed forward with a shorter tread which could 
possibly reduce the lowest speed at which engagement 
can be expected. 


A successful barrier engagement. will, in most 
cases, result in torn main gear doors, broken door 
arms, and serrated main gear struts which will require 
replacement prior to further flight. The damage to 
these parts will be greater at the higher engagement 
speeds. Structural failure of the gear is not likely, and 
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the decelration forces experienced by the pilot are 
negligible. 

Directional control of the aircraft is normally not 
difficult to maintain if both main gears are engaged. 
The pilot should have nose wheel steering engaged and 
the throttle should be "stop cocked” before entering 
the barrier. The aircraft should enter the barrier at a 
90 degree angle, although some deviation will not 
preclude successful engagement. Above 70 knots 
gtound speed, nose wheel steering becomes extremely 
sensitive, making directional control more difficult. 
If only one gear is engaged, the aircraft will veer in 
the direction of the engaged gear. This tendency in- 
creases as the engagement speed increases. Directional 
control is Maintained by using nose wheel steering 
and differential braking. The brakes should not be 
applied when entering the barrier because braking 
will lower the nose of the aircraft and possibly engage 
the webbing with the pitot boom. 


description of tests 


A standard USAF type MA-1 runway overrun 
barrier, as described in Technical Order 35E8-2-2-1, 
was used on a 300 foot wide runway. 


The F-102A aircraft, S/N 53-1800, was used for 
all tests in standard configuration except for the alter- 
ations listed below. 


Ist Phase: Runs 1 through 4, the nose wheel door 
was removed. Runs 5 through 7, the nose wheel doors 
and outboard main gear doors were removed. 


で 
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О 2nd Phase; The gear doors were reinstalled for these 
tests. Runs 1 through 7, a deflector was installed for- 
ward of the nose wheel door as shown in Fig. 36, to 
prevent premature triggering of the barrier by the 
door. A deflector was installed over the landing light, 
as shown in Fig. 37, to prevent premature triggering 
of the barrier. A hook extending downward over the 
wheel was installed on the nose gear strut, as shown 
in Fig. 38, to insure engagement of the webbing. 


Runs 8 and 9, the landing light and deflector 
were removed. The hook over the nose wheel was 
removed and a modified smaller hook was installed 
higher on the nose wheel strut, as shown in Fig. 39. 


= Runs 10 and 11, the original hook, as installed 
in runs 1 through 7, was reinstalled. 


О Measuring Devices: A Fairchild data camera was used 
on all tests to provide a measurement of the speed. 


For the 1st Phase of the tests the only immediate- 
reading speed measuring device used was the standard 
airspeed indicator. This proved unsatisfactory because 
of the inaccuracy of the indicator in the low speed 
ranges and because ground speed rather than indi- 
| : cated airspeed was required. 


Loco. беў. чутна рН BA | 

bU. пера Wer m у For the 204 Phase of the test, two speed meas- 
Š uring devices were employed. The standard airspeed 
indicator was replaced with a low range helicopter- 
type airspeed indicator to provide a more accurate 
measurement of the indicated airspeed in the desired 
ranges, and a speed measuring device similar to the 
type used by Highway Patrols to check the speed of 
automobiles was used. This latter device consisted of 
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а stop clock and two рпешта с hoses located 90 Ёеег 
apart. The last hose was located just short of the bar- 
гіег. The nose wheel started the clock when it passed 
over the first hose and stopped the clock when it 
passed over the second hose. This provided an accur- 
ate and immediate check of the speed. By making one 
ог two runs with the Баггіег down just previous to 
the test run, the рпештацс speed device provided а 
calibration for the airspeed indicator under the pre- 
vailing weather and altitude conditions. It also pro- 
vided a measurement of the speed for the test run. 


о Photographic Coverage: High speed black and white 


remotely controlled and hand operated cameras pro- 
vided photographic coverage of the test. High speed 
color hand operated cameras provided documentary 
coverage. 


TABLE No 17 


BARRIER ENGAGEMENT TEST RESULTS 


Вип Ground 6г055 Stopping 
Rumber — Speed-Kts Engagement Weight-Ibs Distance-Ft 
1 35 Unsuccessful 一 
averrode webbing NA NA 
2 44 Unsuccessful NA NA 
3 52 Unsuccessful NA NA 
4 61 Successful 20,900 735 
5 100 = Unsuccessful — 
overrode webbing NA NA 
6 85 Successful at right 
wheel only 20,500 855 
7 135 Successful 20,900 1365 
2ND PHASE 
1 39 Unsuccessful NA . NA 
2 48 Unsuccessful NA NA 
3 61 Successful 21,300 670 
4 61 Unsuccessful МА МА 
5 70 Unsuccessful NA NA 
9 6 85 Successful 21,000 880 
7 13 Successful 21,500 721 
8 59 = Unsuccessful 一 
8 overrode webbing NA NA 
9 62 Unsuccessful NA NA 
10 67 Successful — 
left whee! only 21,400 685 
Ц 95 Successful 21,100 962 


Engagement Attempt Speed ~ Knots 
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О first phase 


successful engagements 


Кип 4, Engagement Speed 61 Knots. 


The engagement was successful and the aircraft 
was brought to а stop in 735 feet with по directional 
deflection of the aircraft. The only damage was turn 
main gear doors. 


Run 6, Engagement Speed 85 Knots. 


The right main strut only was engaged, causing 
the aircraft to swerve co the right in a fairly tight 
curve. A blow out of the left main tire resulted and 
the swinging action of the cable serrated the right 
main strut. No main gear doors were installed. The 
aircraft was brought to a stop in 855 feet. 


Кип 7, Engagement Speed 135 Knots. 


The engagement was successful but the high en- 
gaging speed resulted in complete deployment of the 
chain, permitting the two chains to strike each other. 
This impact caused the chain connecting link to fail. 
The cable encircled the gear, pulling a portion of the 
chain with it. The chain struck the right main gear, 
broke the right strut above the wheel, and caused the 
aircraft to collapse on the right wing. Extensive dam- 
age was incurred to the wing and right main strut. 
The aircraft was brought to a stop in 1365 feet. АП 
chain connecting links were replaced with a type 
which are believed to be safe from failure and addi- 
tional chain was added to prevent complete run out. 


second phase 
successful engagements 
Run 3, Engagement Speed 61 Knots 
The engagement was successful and the aircraft 
was brought to a stop in 670 feet. Both main landing 


gear doors were torn by the cable, and the door arms 
and hinges were broken. 


Run 6, Engagement Speed 85 Kuots 


The engagement was successful and the aircraft 
was brought to a stop in 880 feet. The only damage 
was torn main gear doors and broken door arms. 
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Run 7, Engagement Speed 73 Kuots 


The engagement was successful and the aircraft 
was brought to a stop in 721 feet. The only damage 
which resulted was torn main gear doors and broken 
door arms. 


Run 10, Engagement Speed 67 Knots 


The left main strut only was engaged but the 
pilot was able to avoid veering from his course by 
steering with the nose gear. The stopping distance 
was 685 feet. The left main gear doór was torn and 
the door arms were broken. 


Ruff 1, Engagement Speed 95 Knots 


The engagement was successful and the aircraft 
was brought to a stop in 962 feet. The main gear 
doors were torn and the door arms were broken. 


unsuccess{ul engagements 


In the case of Phase 1, Run 1, at 35 knots; Phase 
1, Run 5, at 100 knots; and Phase 2, Run 8, at 59 
knots, the nose wheel overrode the webbing, thereby 
failing to trigger (һе barrier. In each case except Run 
8 the hook over the nose wheel was not installed. In 
the other cases where engagement was not successful, 
the barrier was triggered and the cable rose but felt 
coo low before reaching the main gear. 
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PERATIONAL DEFICIENCIES 


The F-102A weapon system is considered to be С Anti-reflection Curtain: The F-102A aircraft are pro- 


generally acceptable. There are several areas, how- 
ever, which need considerable improvement. The de- 
ficiencies listed below adversely influence the opera- 
tional effectiveness of the aircraft. 


cockpit general 

Cockpit Entrance Ladder: Entrance to the cockpit is 
accomplished by climbing a ladder which is attached 
over the left-hand engine air duct adjacent to the 
cockpit. The outward angle at which the ladder hangs 
is unsatisfactory. The pilot should be able to climb 
either straight up or angled slightly in toward the 
aircraft as he ascends. 
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vided with an anti-reflection curtain aligned longi- 
tudinally to split the space above and ahead of the 
glare shield. Its purpose is to prevent light entering 
one windscreen panel from crossing over and гейесс- 
ing backward from the other panel into the pilot's 
eyes. It is fabricated from metal and cloth and is pro- 
vided with a retracting device so that it may be stored. 


Such retraction is considered unnecessary, sínce no 
known phase of flight or ground operation was inter- 
fered with by the erected curtain. (The optical sight 
was not available for Phase УІ tests.) The service life 
of this curtain will be low, since stretching and sag- 
ging have already been noted, and some obstruction 
to forward vision can be expected with deterioration. 


| 


ロ Glare Shield: The shape of the instrument panel glare 


shield is considered unsatisfactory. Personnel utilizing 
the cockpit must exercise extreme care co avoid con- 
tacting and damaging the shield. The material is a 
semi-rigid plastic with an over-lay of black fiberglass 
which tends to crack with continued bending. This 
shield was intentionally constructed from flexible ma- 
tetial to avoid pilot injury during bail-out, but the 
service life of the shield has proved to be less than 
desired. A retractable shield would be more desirable. 


Canopy: The engineering of the cockpit canopy sys- 
tem necessitates that the canopy be closed for nearly 
all taxi operation. Under hot weather conditions this 
procedure causes high temperatures in the cockpit. 
The cockpit air conditioning system is neither intend- 
ed for nor capable of alleviating this condition during 
ground operation. It is estimated that such operation 
during hot weather in desert areas with the canopy 
tlosed will result in cockpit temperatures reaching 
unusually high values. Temperatures at this level will 
be intolerable for reasons of comfort, efficiency and 
safety. 


Canopy Cincbdown: To facilitate manual raising and 
lowering of the canopy іп F-102A aircraft, a pneu- 
matic counter-balance cylinder is installed which 
equalizes the weight of the canopy. À clamping, or 
cinchdown force (from the high pressure pneumatic 
system) is applied by the counter:balance cylinder dur- 
ing the final movement of the canopy closing action 
which compresses the canopy seal and facilitates en- 
gagement of the latches. The canopy cinchdown mech- 
anism has been a source of trouble and delay in the 
general process of preparing for flight. Approximately 
50 percent of the initial attempts at canopy cinchdown 
résult in a failure which prevents completion of the 
canopy locking procedure. This occurs in spite of the 
fact that pilots, as a matter of procedure, assist in the 
opération by 1) placing their forearms on the sides 
of the canopy before it has reached the point where 
the cinchdown force is applied, and 2) exerting down- 
ward force during and throughout the process 
(including the normal delay period for pneumatic 
operation). Usually, by the second or third try the 
pilot is able to complete canopy closing and locking 
satisfactorily. Occasionally he must enlist the air of 
a ground crew man who places a ladder against the 
side of the aircraft, climbs up, and presses down on 
the canopy from the outside. Such unreliability of 
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operation, together with the attendant delay when 
initial closing attempts fail, is incompatible with the 
scramble capability requirement of Air Defense Com- 
mand aircraft. 


instruments 


Accelerometer: The production aircraft instrument 
configuration does not include an accelerometer. This 
is considered unsatisfactory since the aircraft has g 
force limitations imposed for reasons of structural 
safety. Maximum tactical utilization will frequently 
require accelerations approaching these limits. An 
accelerometer, would provide for maneuvering at op- 
timum rates while staying within g limitations, and 
would provide a means for determining when limits 
are exceeded, thereby assuring proper inspection and 
contributing to flight safety. 


Turn and Slip Indicator: The turn and slip instrument 
installed in the production configuration initially indi- 
cates a turn in the opposite direction to the actual 
direction of turn. The indicator does not indicate the 
proper direction of turn or bank until the bank angle 
has been established and rol! rotation has been 
stopped. Rolling out of a turn also produces false 
indication. This condition is caused by the fact that 
the instrument panel is tilted 15 degrees from vertical, 
The contractor has initiated an Engineering Change 
Proposal which installs a 15 degree wedge between the 
instrument and panel to correct the condition. 


Afterburner Nozzle Position Indicator: Malfunction 
of the afterburner nozzle position indicator system 
has resulted in considerable unscheduled maintenance. 
This system becomes unreliable after а few hours of 
operation. In several instances, engines had to be re- 
moved in order to perform maintenance on the indi- 
cating system when the nozzles were actually operat- 
ing properly. In all cases of nozzle malfunction it was 
necessary for the pilots to use the ratiometer, tailpipe 
temperature, and fuel flow indication as a cross check 
to effectively ascertain afterburner nozzle operation. 


О /-2 Gyro-Magnetic Compass, Precision in turns is re- 


duced because of the low fidelity representation of 
actual aircraft heading which is inherent in the J-2 
gyro-magnetic compass system and the cadio magnetic 
indicator (RMI). This manifests itself as an error at 
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2. The return to search button at the top left side of 
the hand control is difficult to locate and awkward to 
operare because of its position and mode of actuation. 
Often when it is desired to break lock-on on return 
to search in intercept operations, the time available 
will be critically short. Speed and ease of actuation 
of this switch would be increased if it were located 
on the forward side of the hand control at a position 
more natural and convenient for operation by the 
tip of the index finger. 


The majority of pilots expect che motion of the 
tange gate on the radar scope to correspond to the 
motion of the nose of the aircraft. Thus, forward 
motion of the hand control should cause the range 
расе marker to move down (reduced range) and vice 
versa, eliminating confusion from the units being 
mounted on che control stick. 


Some pilots have found that the position of the 
elevation vernier on the top of the control makes it 
difficult to operate while depressing the action switch. 


о Speed Brakes: The speed brake is unsatisfactory due 


to ineffectiveness and excessive pitch change with 
brake operation. Pilots report that it is difficult to 
determine, through aircraft performance, whether 
the speed brake is open. Many aspects of the Air De- 
fense mission, especially the interception and identi- 
fication of slow flying aircraft, require effective speed 
braking. It is further felt that formation flying is un- 
necessarily difficult with the present speed brake. The 
contratcor has initiated Engineering Change Proposal 
No. 1095 which proposes incorporation of enlarged 
speed brakes on the Е-102А. 


o 


O "Flight Mode" Selector Switch: The "flight mode" 


selector switch is provided to allow pilot selection of 
either direct manual control of the flight surfaces or 
control with stability augmentation (manual). Inter- 
pretation of this placarding is ambiguous. Pilots have 
reported situations where they were uncertain wheth- 
er they were using the pitch and yaw damping with 
the switch in a given position. Since it is a safety re- 
quirement that pilots have complete control of the 
flight surfaces (no damping) during take-off and 
landing, it is necessary that the two positions be dif- 
ferentiated with proper placarding. 
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П lighting system 


Cockpit Lighting Controls: Selections and intensity 
adjustments of the various portions of the cockpit 
lighting system are made several times during each 
night flight. The lighting control panel is located 
ahead of the yoke control stick at che bortom center 
of the instrument panel. In such location, the lighting 
control knobs are extremely difficult to see, identify, 
grasp, and operate. There are five of these controls 
on the panel: 1) flight instrument group edge lighr- 
ing and standby compass; 2) instrument panel (other 
than flight instruments) edge lighting; 3) console 
edge lighting; 4) instrument panel flood lighting, 
and 5) console flood lighting. To allow easier identi- 
fication and discrimination between controls, as well 
as to simplify operation, these lighting functions 
could be combined into three circuits and control 
by only three switches. 


Landing Gear Warning Ligbt: Two aspects of th^ 
landing gear warning system are not satisfactor, 
from a human factors standpoint. 


The location of the red warning light within the 
gear actuating handles causes it to be so far removed 
from the pilot's normal line of vision that irs atten- 
tion-getting power is seriously impaired. During day- 
light flight the light is not easily discernable. Under 
night flight conditions the gear unsafe lighr rends to 
blend with the red lighted background. This condi- 
tion is considered doubly critical by reason of the 
lack of an audible landing gear warning signal. 


The landing gear warning light test switch is 
similar and adjacent to the emergency landing gear 
retraction switch. Inadvertent retraction of the land- 
ing gear could occur as a result of actuating the wrong 
switch when the intention was merely to test the land- 
ing gear warning light. Desired emergency retraction 
could be prevented or critically delayed through the 
necessity to visually determine which switch to 
actuate. 


Warning Light Dimming: F-102A warning lights are 
automatically dimmed when the center instrument 
panel lighting is turned on (if rhunderstorm lighting 
is off). This is accomplished in order that the high 
intensities of illumination necessary for daytime fly- 
ing in sunlight will be reduced to a level more com- 
patible with the high sensitivity of the pilot's eyes 


under night conditions. However, night flying ехре- 
rience has revealed that the dimmed level of these 
lights is still too high for visual comfort and efficiency. 
Pilots report further that illumination of one or more 
of these lights causes a reduction in visibility and 
creates a considerable distraction of attention, Since 
illumination of any one of the lights on the warning 
light panel is accompanied by illumination of rhe mas- 
ter warning light, which can be re-set to off, cheir 
“dimmed” intensity should be reduced still further 
to a level по higher than necessary for good legibility 
of the legend on the lights. 


Landing Lights: The landing lights are inadequate in 
two respects. The general intensity of illumination 
provided by the lights is соо low, and the light beams 
do пог penetrate far enough along the projected ap- 
proach path to allow proper anticipation of the flare- 
out maneuver for landing. 


Formation Lighting: Night flying during Phase VI 
evaluation of the Е-102А has revealed deficiencies in 
the exterior lighting provisions as related to forma- 
tion flying. The aircraft has no formation lights. The 
position lights are used in the "STEADY" position 
for night formation flying. These lights are concen- 
trated іп groups: on the fuselage above and below 
the wing root leading edges; at the wing tips; and at 
the tail сопе fairings above inboard trailing edges of 
the elevons. This configuration of lights provides very 
poor definition of aircraft attitude and size for the 
formation wingman. Thus, the wingman does not 
perceive the lead aircraft in proper perspective. Pilots 
report that perception of the movement of the lead 
aircraft is delayed and sometimes reversed because of 
these factors and that effectiveness and safety of for- 
mation flying are reduced as a result. Part of this 
problem is due to the unique pattern of lights visible 
to the wingman along with the fact that the lights 
are not separated sufficiently to provide good indica- 
tions for depth and relative positions, In support of 
this, it was reported by two pilots that formation fly- 
ing was made easier if the lead pilot directed the 
beam of a flashlight through the windshield onto the 
radome. 


Another deficiency is that the lights are too 
bright, even in the “DIM” position, for close-in for- 
mation flying. Visual comfort and efficiency are com- 
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promised as a result, thus further reducing the safety 
of night formation flying. 


emergency landing 


gear extension 


The average time to extend the landing gear in 
the emergency mode to the down and locked position 
is approximately 38 seconds, This excessively long 
time required for extension, using the emergency 
system, compares unfavorably with the normal exten- 
sion time of 4 to б seconds. In the interest of good 
forced landing procedures in the event of a flameout, 
it is desirable to conserve hydraulic pressure for 
actuation of the control surfaces. The pilot would, 
accordingly, elect to use the emergency extension 
feature which employs air to extend the gear. In 
forced landings, however, it is often necessary to 
delay the extension of the landing gear uncil such 
time as the pilot is sure he can make his intended 
touchdown point with the added drag. Іс is unlikely 
that any pilot could be able to make consistently 
accurate estimates of his touchdown point while still 
40 or more seconds away from that point. Thus, the 
requirement that he start emergency gear extension 
40 seconds ahead of touchdown introduces a con- 
siderable reduction in the flexibility he has for 
controlling point of touchdown, Another considera- 
tion is that a pilot will delay too long in starting 
extension and make touchdown with partially ex- 
tended gear, 


flight controls 


Lateral Trim Control Effectiveness: Pilots participat- 
ing in the Phase VI test program are unanimous in 
the opinion that the lateral trim control action of the 
F-102A is unsatisfactory. The effectiveness of trim 
control in various maneuvers is less than optimum 
because of the excessive delay between initiation of 
lateral trimming action and the accomplishment of 
the desired trim. The delay is attributed to initial re- 
sponse lag coupled with too slow a rate of trimming 
action. Thus, the system does not provide the capa- 
bility of “beeping” in lateral trim changes, a capability 
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which pilots consider highly desirable on the basis of 
experience with other crim systems which provide it. 
This problem is considered important because of the 
F-102A’s high sensitivity in roll response to lateral 
control movement, With such sensitivity an adequate 
trimming action is a necessity for effective control of 
the aircraft. Pilots report that it is very difficult to 
maintain a stable, wings level condition with the 
present combination of high control sensitivity and 
ineffective trimming action. 


The problem of high lateral control sensitivity 
may be partly a result of shortcomings of the arti- 
ficial feel system for the small range of lateral stick 
movement around the neutral position. In this соп- 
nection, іс is believed (Бас the first small increment 
of stick movement from the neutral position affects 
the control servos but does not bring the artificial 
feel system into operation. Thus, what appears to be 
excessive sensitivity may be due in part to a small 
range of control movement which affects aircraft atti- 
tude but for which there is no kinesthetic feedback to 
the pilot. 


The contractor should undertake a study of the 
overall problem of lateral contro! effectiveness in the 
F-102A aircraft, paying special attention to those 
aspects having to do with trimming action, control 
sensitivity and feedback. 


personal equipment 


Pressure Suits: Operation of the F-102A by pilots 
wearing the MC-1 altitude suit and K-1 pressure hel- 
тег served to re-emphasize the general problems of 
comfort, mobility, and visibility which have been 
found universally among partial pressure suit wearers 
regardless of aircraft type. These problems have been 
well documented in more recent Phase VI reports, 
and require no elaboration since they are no more 
critical in the F-102A than in any other aircraft. The 
problems do become critical, however, when evalu- 
ated within the realm of the mission the F-102A has 
been assigned: air defense intercept. This mission will 
be accomplished only as needed, and the time of need 
cannot be predicted. Therefore, pilots as well as air- 
craft must stand ready for long periods on “alert” 
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status. Because of the excessive time required to don 
the equipment, pilots ready for immediate “scramble” 
(аз on 5 minute alert) must be completely dressed іп 
the partial pressure suit and helmet. Such ready-room 
attire, with the attendant restrictions on comfort and 
activity, will be intolerable and will generally lessen 
pilot effectiveness through induced fatigue. To per- 
mit pilots to stand by on alert status without being 
completely dressed will, on the other hand, result in 
a considerable delay in a scramble take-off. This cre- 
ates a situation which becomes intolerable from the 
standpoint of mission effectiveness. Thus, it will be 
readily recognized that the use of the altitude suit, in 
addition to imposing the usual restrictions on aircraft 
operation, will seriously reduce the capability of the 
F-102A со satisfy the rapid "scramble" requirements 
of the Air Defense Command. 


МА- Lap Belt: The MA-4 lap belt currently provided 
in F-102A aircraft is not satisfatcory in two respects: 


It does not have sufficient adjustment capability 
to allow the degree of take-up required by a pilot 
of average or smaller size torso and hips, This condi- 
tion is noted in connection with use of the А-5 seat 
cushion which is delivered with the aircraft. This 
cushion is reported to be of equal or greater thickness 
as compared to the survival kit with which it will be 
used alternately. Thus, the problem of seat belt tight- 
ening will remain for all normal configuration of seat 
gear. A seat belt having adjustment capability suffi- 
cient to accommodate the range of pilot sizes is con- 
sidered mandatory from a safety standpoint. 


The aluminum threaded boss on the pilot's safety 
belt latch assembly where the initiator hose attaches 
has broken on two different belts. Flying safety was 
jeopardized since this failure would eliminate the 
automatic opening feature of the belt latch. The 
aluminum casting does not appear to have sufficient 
strength to withstand normal usage. 


fire control system 


30-Mile Search Capability: The 30-mile search capa- 
bility of the MG-3 fire control system is limited to 
long pulse operation. Prior systems, such as the E-4, 


have the advancage of both long and short pulse 
operation in the 30-mile search mode. Short pulse 
operation reduces thé load on the transmitter with 
à slight reduction in the contact range of the system. 
The inclusion of the short pulse mode of operation 
will frequently allow mission completion when long 
pulse operation fails. Its alternative use with long 
pulse operation would lengthen transmitter life con- 
siderably. 


Anti-fan Action: The anti-jam action of the MG-3 
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radar consists of transmitter retuning. Facility for 
continuous and-jam tuning throughout the attack 
run is essential when and if sweep-type anti-jamming 
is employed by rhe target. Tuning is accomplished Бу 
depressing an anti-jam switch located on the upper 
left portion of the instrument panel. This switch must 
be physically held in the anti-jam position throughout 
the desired anti-jam period. This creates an unsatis- 
factory condition since it necessitates diversion of the 
pilots hand away from more important functions 
during the attack run. 
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LUSIONS 


From a functional standpoint the F-102A is potentially an 
excellent fighter-interceptor aircraft. Opérationally the aircraft 
| cannot meet the time schedules imposed Бу Air Defense Command 
і scramble tactics. 


| A number of unsatisfactory features must be eliminated before 
the aircraft can be considered satisfactory. The major deficiencies 
! include compressor stalls and afterburner blowout at altitude; loss 
ої pressurization at altitude; inadequate windscreen defogging; 
excessive fire control] system ground maintenance which requires 
considerable specialized training; excessive armament interlock 
switch failures; and inadequate test equipment to perform system 
checkout. The automatic flight control system has not been proven 
and must undergo further testing. 


| The aircraft cannot Бе expected to еправе the Standard Air 
| Force МА-1 runway overrun barrier at ground speeds below 60 
knots. Between 60 and 70 knots the engagement expectancy is 
marginal; above 70 knots the aircraft can normally be expected to 
1 engage the barrier. 


1 Ground support equipment is adequate in most cases. The 
| number ої separate pieces of equipment required to support the 
aircraft is considered excessive. 
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RECOMMEN 


Safety of Flight recommendations are indicated 
by asterisks. 


aircraft systems 


Power Plant: 


1. А surge bleed valve governor “optimum schedule 
be immediately developed to eliminate high altitude, 
high speed, engine deceleration stalls. 


82. АЈА2 fuel controls be installed to eliminate low 
altitude engine acceleration stalls. 


3. All aircraft be retrofitted with dual actuator “waf- 
Яе” type afterburners to provide positive afterburner 
operation. 


4. The number six swirl cup areas be provided with 
additional cooling to reduce cracking and buckling. 


5. Further studies be conducted on the problem of 
turbine blade stretch and nozzle guide vane bowing. 


BAT 
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6. Stronger cooling air bleed ducts be provided. 


7. The Sundstrand return oil filter be relocated to a 
more accessible position to facilitate inspection with- 
out requiring engine removal. 


8. Bearings and bearing retainer rings with greater 
service life be provided for the Sundstrand constant 
speed drive unit. 


9. А more positive coupling be provided between the 
Sundstrand unit and its engine mounted drive gear 
box. 


10. The cover plate be redesigned to permit a more 
rapid removal and replacement of the retaining cap 
Screws. 


11. A precision tool be provided which will greatly 
simplify alignment of the Sundstrand unit with its 
engine mounted drive gear box. 


12. The oil fitting, P/N 8-27961, be redesigned to 
prevent inadvertent reversed installation. 
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213. Further studies be conducted to provide fuel 
and oil hoses other than AVICA braided wire hoses. 
The type of hoses provided should be capable of being 
easily and thoroughly inspected. 


fuselage 


14, A fuselage access panel be provided to permit 
rapid inspection, adjustment, or replacement of after- 
burner ignition valves and nozzle position indicator 
switches. 


15. À mote positive locking means for all radar ac- 
cess door handles be provided. 


landing gear 


16. Structurally stronger landing light brackets be 
provided. 


17. The existing outer wheel bearing seals be rede- 
signed to positively prevent entry of water to the 
bearings. 


18. Wheel bearings be lubricated after operation on 
wet ramps, taxi strips, and runway. 


19. Consideration be given to reducing the period 
between wheel bearing inspections. 


20. The structural integrity of the landing gear fair- 
ing door, linkage, and attaching pins be improved to 
permit greater maximum safe gear down speeds. 


air conditioning 
and. pressurization 


21. A study of cabin pressurization surging be con- 
ducted and that a positive remedy be immediately 
determined to eliminate this problem. 


22. More suitable bearings and bearing retaining 
rings be provided for the refrigeration turbine 
assembly. 
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23. А тоге dependable cabin heat control be 
provided. 


#24. A suitable and dependable windscreen de-fog- 
ging system be provided. 


hydraulie system 


25. Further tests be conducted to determine the func- 
tional suitability of the modifications to the hydraulic 


pumps. 


„> 


Pneumatic system 


26. A more functionally dependable pneumatic pres- 
sure regulator be provided for positive pressure 
regulation. 


27. The necessity of recharging the pneumatic sup- 
ply while airborne be studied. 


28. A means of determining priority system pressure 
be provided for the immediate reference of the pilot. 


29. The source of air pressure for operation of the 
drag chute be made independent or isolated from the 
remainder of the priority system to insure drag chute 
availability. 


electronic cooling 


30. А more dependable ram air regulator be provided 
to assure ground cooling of units in the electronics 
bay. 


31. More frequent preventive maintenance inspec- 
tions of the jet pump system be required to be accom- 
plished. 


32. А requirement be added to applicable technical 
orders directing that the cabin air circuit breaker be 
pulled at any time during which periodic maintenance 
is being performed on the aircraft. 


р О flight controls 


33. The reliability of trim actuators and dampers for 
the control surfaces be improved. 


34. The rudder trim switch be relocated to a more 
accessible location as near the throttle quadrant as 
possible. 


35. Suitable speed brakes be provided. 


36. The lateral control sensitivity be decreased. More 
stringent quality control should be exercised to insure 
that lateral trim motors provide the specified lateral 
trim rate. 


37. The drag chute riser straps be shortened from 
the present length of 54 inches to 18 inches to mini- 
mize the problem of riser straps Fouling the release 
of the chute. 


38. Cable assembly, P/N 8-45359, be shortened from 
а length of 9 inches to 614 inches so that the "D" 
ting will not prevent the locking jaws from closing. 


39. The pilot chute be modified to prevent the spring 
in the cone from coming loose. 


40. Ап improved jaw mechanism be devised and in- 
stalled and that the drag chute canister be redesigned 
with a clean interior to minimize faulty “D” ring re- 
lease. 


fuel systerm 


41. The fuel flow equalizer diaphram be redesigned 
to satisfactorily resist wear inflicted by repeated con- 
tact with bilaterally positioned fuel jets. 


#42. The existing low level fuel warning system be 
modified to make the system reliable. Ic is imperative 
that the fuel quantity gage be accurate, particularly 
іп the low fuel remaining region. 

A more suitable fuel indicating system should also be 
installed which will provide the pilot with the total 
amount of fuel remaining in each wing. 
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communications systern 


43. The ARC-34 transmitter-receiver mount assem- 
bly be relocated approximately 3 inches aft of its 
present position. 


44. The ARC-34 transmitter-receiver mount assembly 
be redesigned to permit easier removal and 
replacement. t 


45. The microphone and earphone jack boxes on the 
ARC-34 transmitter-receiver be relocated to permit 
more satisfactory access. 


46. Covers bg placed over all exposed electrical ter- 
minals. 


electrical system 


47. The cockpit lighting functions (edge lighting, 
cockpit floodlighting, and instrument group lighting) 
be combined into three separate circuits with a con- 
trol for each. 


#48. Illumination for the electrical control panel be 
provided from 24 volt d-c essential power to assure 
electrical control panel lighting in the event of a-c 
power 1058. 


49. The possibility of electrical fires resulting from 
water leakage into the cockpit be eliminated. 


armament system 


50. The armament interlock system be redesigned to 
permit the firing of all missiles except that missile 
which would create a safety problem. 


51. The interlock switches be redesigned to provide 
a wider range of adjustment and to provide a positive 
ability to maintain adjustment through a minimum 
period of 50 hours. 


52. The mounting bolts on the radome assembly be 
made mote accessible. 


53. Ali coaxial cables be properly marked or other- 
wise coded to eliminate mis-matching at connecting 
points. 
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54. Ao automatic frequency control be provided 
which will be more dependable in operation. 


55. The contractor devise and provide a means of 
checking the arrival and sequence of the firing signal 
to each missile and rocket tube. 


56. А rapid means of checking the operation of each 
relay within the armament control relay assembly sep- 
arate from the armament system be devised. 


57. The prime AMA and the contractor devise and 
provide a positive means. of retaining sufficient snub- 
bing аш for safe launcher rail retraction. 


fire control system 

58. All range gate servo units (P/N 463106-x120) 
be replaced immediately by the newer servo unit 
(-120). 

59. A better means of protecting the Ledex units in 
the computer mode plug from dust and dirt be pro- 
vided. 


60. The diameter of the air intake filter to the radar 
pressurization control be increased from 10 microns 
to 40 microns and that the filter and all pressure 
points be cleaned after every 10 hours of operation. 


61. The lead to the motor generator unit be rede- 
signed to incorporate a cannon plug rather than a 
terminal strip arrangement. 


62. Further testing of the target simulator be accom- 
plished to determine its functional reliability and 
suitability. 

63. А means of artificially supplying computer sig- 
nals (“А” and “В”) for use in range gate harmoniza- 
tion be designed. 


64. А means of interrupting the range voltage го the 
range gate servo unit during range gate harmoniza- 
tion be provided. 


65. The contractor immediately undertake a study 
of the radar in an effort to increase the radar range 
of the MG-3 radar set. 


66. The contractor adopt more rigid quality control 
procedures for the magnetron and pulse-forming net- 
work sub-assemblies of the radar transmitter-receiver 
unit, 


67. The method of mounting the missile intercon- 
necting чай (РИМ 403004-100) be changed to im- 
prove ease of access and replacement. 
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missiles 


68. The contractor initiate an investigation to deter- 
mine and remedy the cause of missile hydraulic sup- 
ply activation while loading missiles on the launcher 
rails. 


69. A specific test be devised for checking missile 
batteries for leakage and that this test be incorporated 
in applicable technical orders. 


70. The Chassis V unit be redesigned to reduce its 
high failure rate. 


71. The hit probability of the Falcon missile be im- 


proved. 
г 
72. Ап evaluation Бе performed when possible to 


determine the functional reliability of the rocket 
firing system under actual firing conditions. 


ground support equipment 


73. The clutch assembly on the МА-1 Joy Anti-Skid 
compressor be redesigned to permit more satisfactory 
and dependable operation. 


74. A canopy safety bar be provided which, when 
placed in position, cannot become inadvertently 
dislodged. 


75. An engine stand be provided which is satisfactory 
and dependable in all respects. 


76. The MA-4 air conditioner be further tested in an 
effort to develop a more suitable and functionally 
reliable unit. 


77. А universal-type coupling for the air hose оп 
the MA-1 air starter be developed to permit che hose 
to be connected to aircraft other than the F-102A 
without the requirement to change couplings. 


operational improvements 


78. A more satisfactory nose wheel steering system 
be provided. 


79. A more satisfactory and less fatiguing nose wheel 
steering actuation switch be provided. 


80. The brake pedal force system be redesigned to 
provide the pilot with a varying degree of pedal 
force and corresponding degree of actual braking 
action. 


81. The lag їп wheel brake release Бе removed. 


82. An Anti-Skid feature be incorporated in the 
brake system. 


83. Runway barrier engagement capability Бе 
improved. 


84. À more suitable entrance ladder be provided. 


85. А more durable anti-reflection curtain Бе 
provided, 


86. А retractable-type glare shield be designed to 
permit its use without the existing requirement for 
exercising extreme caution when entering and leaving 
the cockpit. 


87. Cockpit cooling during aircraft ground operation 
be considerably increased, or that a means of allowing 
the canopy to safely remain open for ground operation 
be devised and incorporated. 


88. A more satisfactory means of successfully closing 
and locking the canopy be developed. 


#89. An accelerometer be provided for the use of che 
pilot. 


90. The afterburner nozzle position indicator be 
removed, or improved to the point that its intended 
purpose is fulfilled. 


91. А directional indicating system Бе provided 
which will offer an accurate aircraft heading after 
turns of up го 75 degrees of bank. 


92. The radio magnetic indicator be relocated to a 
less prominent position, and that a settable dial 
moving pointer indicator be utilized in its place. 


93. The canopy latch handle be rotated 90 degrees 
to a horizontal position. 


94. The drag chute deploy handle be provided with 
a catching device installed to prevent inadvertent 
forward movement of the control handle after 
operation. 


95. The cockpit temperature control knob be хе- 
placed with a knob which can be more positively 
identified by couch. 


96. The ram air turbine, emergency landing gear 
extension, drag chute, and canopy control handles 
be provided with identification lettering on the 
handles themselves. 
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97. The AN/ARC-34 channel selector be relocated 
to a position more accessible and more easily read. 
А remote channel indicator located on the forward 
instrument panel would be highly desirable. 


*98. The radome anti-ice switch be redesigned to 
preclude the possibility of moving the switch into 
MANUAL ON by other than a deliberate movement. 


99. The "Flight Mode" selector switch be replacarded 
with less ambiguous terminology. 


100. The landing gear warning light be relocated to 
a point on the left side of the instrument panel more 
in line with the pilot's direct vision. 


101. The landing gear warning light test switch be 
redesigned or relocated to positively prevent possible 
confusion with and inadvertent actuation of the 
emergency landing gear retraction switch. 


102. The "DIMMED" level of intensity of the 
lights on the warning light panel Бе reduced to the 
greatest extent consistent with good legibility. 


103. Landing lights with greater illumination intens- 
ity be provided. 


*104. Formation lights which will define the extremi- 
ties of the aircraft, including the tip of the vertical 
tail, be provided. 


*105. The intensity of the aircraft running lights 
when in the "DIM" position be reduced to permit 
safer formation flying. 


106. А more suitable emergency landing gear exten- 
sion system be provided. 
1 


#107. Greater adjustment capability be provided in 
the МА-4 safety seat belt. 


“108. А stronger latch assembly be provided for the 
МА-4 seat belt. 


109. The anti-jam switch be relocated to the antenna 
hand control. 


110, The action switch be relocated to a lower 
forward position on the antenna hand control and 
changed in shape to a bar-type switch, 


111. The return to search button be relocated on 
front of the antenna hand control. 


112. An altitude pressure suit be provided which 
will “Бе compatible with the alert requirements of 
the Air Defense Command. 
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APPENDIX 


5 


unsatisfactory reports 
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408 Unsatisfactory Reports were generated against the five test 
aircraft during the Phase Vi program. The charts which follow 
represent the UR per flying hour ratio based on accumulated UR's 
and flying time. Chart Мо, 2 represents the Malfunction Report рег ик FEE RUNE 
flying hour ratio based on accumulated Malfunction Reports and PER HOUR PER SO HOUR FLYIXD PERIOD 
flight time, It can be noted that during the last 308 flying hours, та = 
the UR per flying hour and malfunctions per flying hour trends 
appear to have stabilized at approximately 0.3. The second chart 
displays the number of Unsatisfactory Reports and the number of 
Malfunction Reports written per system during the program. 
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CHART NO. в 


AVERAGE NUMBER OF MALFUNCTION REPORTS 
PER HOUR PER 50 HOUR FLYING PERIOD 
25 E тоот т Т — = = 
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снайт но. є 
UNSATISFACTORY/MALFUNCTION REPORTS PER SYSTEM 


POWER PLANT 


FUSELAGE 


WIRE 


FURNISHINGS 
LANDING GEAR 


AIR CONDITIONING 
AND АНТЫСЕ. 


HYDRAULIC 
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FLIGHT CONTROLS 


FUEL 

FIRE CONTROL 

AND Анмямеці 
RADIO АНЬ 
ELECTRICAL 
OVERHAUL, SERVICE 
AND HANDBOOKS 
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SYSTEM 
STATION 
S/N E DESCRIPTION, —.. EN 

Power Plant m шин шин 

88-49 Absence of warning placard constant | 
speed (Sundstrand) drive. Í | 

56-165 Ruptured oi! cooler duct. assembly. 

56-170. Silicon rubber gasket disintegrated іп | 
anti-ice valve. 

56-208 MD-3 pneumatic starter failure. 

56-253 Relocation of constant speed drive filter || 
to provide accessibility. 

56-264 Failed. afterburner nozzle position indi- 
cator. | 

56-310 Replacement (spare) engine mount bush- 
ings not proper size. 

56-342 Ruptured oil cooler duct assembly. | 

56-364 Ruptured рі! cooler duct assembly. 

56-405 Loose engine cooling shroud turnbuckle 
assembly, 

56-421 Interference between oil cooler inlet duct 
and structure. 

56-446. Plastic contamination: in engine oil filter. 

56-472 Hole in oil cooler duct assembly. 

56-521 Interference between generator exhaust 
duct and constant speed drive oil tube. 

56-528 Engine tail сопе attach holt problem. 

56-539 Engine surge at high altitude and low 
power. 

56-621 Warped afterburner nozzle weldments. | 

56-626. One-piece engine shroud: installation re- 
quires engine and shroud removal for | 
afterburner weldments and actuator | 
access. | 

56-633 Engine installation problem. Ц 

56-649 Deficiency in afterhurner closing action. | 

56-678 Warped afterburner nozzle ме 15. | | 

56:764 Leaking oil hose assembly. | 

56-767 Ruptured ой cooler duct assembly. | 

56-855 Engine surge at low altitude when ac- Ч 
celerating from idle power. | 

56-888. Pneumatic starter leaking ой. й 

56-890 Engine cooling duct assembly chafing on 1 
оп {һе floor of the engine campartment. |! 

56-908 Bearing failure in Sunderstrand gear box. || 

56-916 Position and configuration of аг valve із | 
undesirable. Ч 
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STATION 
. S/N 


56-1036 
56-1040 
56-1044 
56-1064 


56-1068 
56-1104 


56-1130 
56-1135 
56-1159 
56-1160 


56-1170 


Fuselage 
56-17 


56-17 (1) 


56-85 

56-105 
56-113 
56-143 


56-144 
56-145 


56-171 
56-236 


56-244 


56-245 


cover and filter element of Sundstrand 
drive assembly when installed on air- 
craft. 


Seized valve plate in Sundstrand drive 
assembly. 


Sundstrand interconnecting shaft sepa- 
rated from sleeve and yoke assembly. 


Defective fitted roller hearing in Sund- 
strand gear box. 


Engine mounted gear box not modified 
to permit interchangeability of starters. 


Acute bend in afterburner drain line. 


Failure: of engine mounted gear box and 
and drive shaft. 


Buckling and cracking of combustion 
chamber weldments. 


Bleed valve governor bearing failure. 


Panel Assembly — Engine shroud. adapter 
requires more than usual amount of 
sheet metal repair. 


Metal particles found in Sundstrand en- 
gine. mounted gear box. 


Sundstrand drive alignment problem. No 
precision tool available 40 accomplish 
alignment. 


Broken tenite missile door stop gap as- 
semblies. 


Broken tenite missile door stop gap as- 
semblies. 


Lack of canopy handhold or lever. 
Failed rivets — engine air inlet duct. 
Failed rivets — engine air inlet duct. 


Interference between canopy and auxiliary 
turbine access doors. 


Interference between canopy and auxiliary 
turbine access doors. 
Interference between canopy and auxiliary 
turbine access doors, 


Removal difficulty, radar equipment rack. 


Broken tenite missile door stop pap as- 
semblies. 


Worn radar door lock drive shaft 25 
sembly. 


Removal difficulty, general control panet 
rack installation. 
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SYSTEM SYSTEM 
STATION STATION. 
в: 52, S/N DESCRIPTION 2-1 S/N "m DESCRIPTION 2 
` 5266 ^ Lack of access to engine mounted čom- [ 56418 . Broken righthand landing light bracket. 
ponents. | 56-809 Landing tights inadequate. | 
56-278 Interference between electronic access 


door and позе gear. 


| 
‚| en 
56-344 Cracked radar door lock plate bushing. !| Furnishings || 
56-346 те attaching bolts are difficult to || 56-71 Radio facility card holder catches hand || 
insta | 
56-372 Cracked radar door lock plate bushing. pulled. 


56-373 Cracked radar door lock plate bushing. 56-86. Failed initiator hose fitting. 


56-374 Cracked radar door lock plate bushing. | 56-197 Malfunctioning fuel flow: transmitter. 
56-375 Cracked radar door lock plate bushing. |! 
56-426 Broken ram air turbine door hinge. | 


56-457 Canopy jettison system hoses teing | 
chafed by aileron stop bolts. | | 

58-458 Canopy jettison system hoses being || ! 
chafed by aileron stop bolts. ! 

] 

] 


| 
| 
| when ram air turbine control handle. is 
Н 
] 


] 
56-222 — Lack of accelerometer in aircraft. i| 
56-232 = Malfunctioning turn and slip indicator. H 
56-246 Unsatisfactory fuel quantity indicator sys- | | 

tem capability. | 
1 
| 
| 


56-249 False: indications. on turn: and slip indi- 
cators. 


90-124 Canopy imposes taxiing restrictions. ] 56-256 Lack of identification on cockpit control 


§6-721 Broken landing light bracket. H ЭЭ e 
56-743 leaking canopy selector valve. n 56.313 Malfunetioning turn and. slip indicator. 


56-754 Broken landing light bracket. ;; 56-318 Leaking pressure ratio indicator case. 
56-758 Damaged radar access doar seal. ' ГО 56318 Leaking pressure ratio indicator case. 


| 
56.777 Cracked tail сопе fairing tip assembly. ` По 56-332 Failed air pressure accumulator gage. 
56-782 Damaged radar access door seal. 56-358 Excessive manhour requirement for instru- || 
56-850 Location of "T" shaped canopy latch | | ment removal from instrument panel. і 


56-579 Inadequacy of canopy counterbalance handles. 
mechanism. : i à men 
56-634 Inaccessibility of engine mounted сот. | | 56-280 Патер screws in cockpit floadlight in- 
ponents. ; I А : っ 
56-640 Broken landing fight bracket, | 56-281 кше screws in cockpit floodlight in- | 
pun а ее ша | || 56283 Instrument panel glare shield cracked: | 
ducer sinport ауга. sip || | 56-291 Afterburner position indicator inadequate. 
56-712 Ram air turbine door installation. Т | 56-299 Poor durability of windshield anti-reflee- | 
| tion curtain. | 
i 


handle obscures instruments. | T 56-380 Malfunctioning airspeed Mach meter in- 
56-901 Crack іп the wing to fuselage attaching 5 | dicator. 
angle. E ii 58400 Missing ejection seat catapult hose 


56-971 Left aft radar access door lost in flight. | fitting. 


56-1103  Weldment chafing launcher rail attaching 
Пак. i 


56-469: Ambiguous placarding. of flight made se- | 
lector switch. і 


56-484 Interefrence right-hand pilot's panel and 
right-hand rudder pedal. 


56-489 Interference right-hand pilot’s panel and | 


| 
| 
1 
Й 
| і 
Wing || 
| | right-hand rudder pedal. ] 
і 
Г 
| | 
| 
| 
| 


56-182 Buckled outboard wing fence assembly. 
56-228 Lack of screw gage for fuel tank access 


56-498 Radar scope glare shield inadequate. 
56-509 Radio magnetic indicator presentation in- 


1 
| 
і 
1 
бог. 
56-237 Torn left-hand main gear fairing installa- 


tion. adequate. 
56-240 Broken right-hand landing light bracket. 56-535 Location of cabin. temperature control |! 
56-341 Broken right-hand landing light bracket. box. || 
Boa gees ج‎ ene Goad eee oe ا‎ абе В ees aaa ی‎ Е] 
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| SYSTEM SYSTEM 
| STATION STATION 
| S/N _ DESCRIPTION  _ S/N, ___ DESCRIPTION 


г 56300 Spasmodic operation of позе “wheal 
steeririg system. 


і 

| 

' 56-297 Landing gear warning light installation is | 
unsatisfactory. | 

| 

! 

| 


Г 56-542 Fuel quantity indicator failed - “give и 
accurate reading. 


3 
| 56-549 Interference pitot tube and locking handle 
H оп B-3 control panel. 


| 56-625 Insufficient graduations on accumulator 
air pressure gage. : 


! scissors. 
і 56.308 Loose nut оп nose gear torque link. 


| 
| 96828 Stowage problem on safety pin in pilot's 
] 56.316 Leaking landing gear directional control 


| 
1 
| 
| 56-301 Interference of позе wheel door and gear 
| 
seat right-hand arm rest. | 


| | 95701 Broken armament selector knob. й valve, | 
| | 56-762 Inoperative turn and slip indicator. | | 56-368 Вгаке pedal feel forces are difficult to | 
| | 56789 Location of rudder trim switch. г | determine. H 
! n 56-813 Erratic gyro compass operation. 56-399 Excessive manhour requirement to геріасе | 


main gear door closed switch. 


-835 Failed lator ai . i 
568 alled accumulator alr pressure gage 56-504 Nose landing gear position switch installa- | 


| 56-845 Airspeed indicator found to be faulty оп 


5 Поп. ; 

| delivery. й Эв: i 

| 56859 | Need for modified altimeter to indicate 56-590 Nose gear actuator Microswitch inopera- | 

Я 1 the altitude helow 16,000 feet. ; ме. | | d 

| 56-860 Turn and slip indicator failure ' 86-593 Main gear door closed switch setting | 
` slipped. H 

І 


56-655 Pitted wheel bearing. 


| 56.910 Direction indicating system inadequate. 
56-685 Gear down and locked harness caught by |, 


56-917 Design deficiency in the remote attitude 


! indicator's "OFF" warning indicator. | | drag link. i 
56-918 Location of ас ал switch. | ; 96-686 бваг down апа locked harness caught Бу N 
| | 86419 Lap seat belt does not possess sufficient |! у drag link. || 
| adjustment capability. | 56-699 Excessive emergency landing gear ежеп — | 
| 56.920 Antireflection curtain does not extend |! sion time. 
1 


] aft sufficiently to stop all glare. 


! 56-967 Dirty connection indetector sensing sys- |: 
! | tem caused fire warning to light. 


i 56-988 Bonded panel brackets оп cockpit floor 
boards were abraded. 


| 56-1010 Design deficiency ої anti-ice switch. 


| 961014 | Improper position of ARC-34 channel se- 
‘ lector. 


56-778 Cracked бгаке assembly piston. 


! 56-816 Location ої two upper axle attaching 
: nuts on brake assembly inaccessible. 


| 
| 
| 
| 
56-839 Failure ої landing gear position indicator. | 
| 
| 
| 
| 
i 
1 


! — 856881 Running clearance was uneven on left 
] brake. 
] 


56-983 Arrows on restrictor valve which indicate 


| 561047 Daygen regulator failed to deliver enough direction tube installed were backwards. | 
|! oxygen. : i 96-1012 Brakes tend to hold after release of — | 
| ^ 56-1080 Unsatisfactory length of pilot's oxygen | і brake рейа! іп normal operation. 
h hose. | 56-1057 Gear indicator shows unsafe when right- 


56-1092 Insufficient warning light dimming. hand main landing gear locked into posi- | 
tion. | 


56-1150 Corroded main wheel bearings. ! 


Landing беаг 


| 56-115 Pitted wheel bearing сопе and roller 


сет 
і 
і 
1 
| 
і 
] 
| 
] 
] 
| 
] 
р 
| 
] 
| 
| 
і 
И 
| 
1 
56-862 Turn апі slip indicator failure. i 
1 
| 
i 
+ 
1 
| 
| 
| 
і 
і 
I 
| 
| 
! 
| 
| 
| 
| 
| 
і 
] 
| 
| 
f | 
|| i. 58-7151 Failure of main wheel hearings, retaining | 


| | assembly. | ts and ti i 
ро $6120 Lack of adequate safety device to prevent . | nuts, and tire, E 
| | retraction with “aircraft оп ground | h || 
| | through landing gear emergency retract | |: Air Conditioning & Antilce | 
system. Ч ы | . 1 . . ; 
| || 85199 Nose gear position indicator maladjusted |! j: 36209 Refrigeration air cycle machine seized. || 
| Ц һу СУАС | |: 56- 211 Cabin pressurization surge. ! 
| | ——— PU momo ーー ) 
| 
| 
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SYSTEM SYSTEM 
STATION STATION 
з mene EN, 5 DESCRIPTION S/N DESCRIPTION 
| 56-215 Cabin pressure rate sensor fitting in- 56-930 Small hose in hydraulic pump housing 
і compatibility. caused oil to leak profusely. 
` 56-28 Failed air conditioning system control 56-944 Failure of secondary hydraulic system 
56-407 Damaged anti-ice valve gasket. accumulator pressure gage. 1 | 
ШЕТІН improperly installed cockpit air contrat 56-1016 Momentary failure of hydaulic solenoid 
] switch. control valve for nose landing gear. 
| 56436 Automatic cabin heat control Вох in- 56-1028 Slow internal leak in hydraulic accumu- 
0 И lator. 
perative. ТУЕ 1 
| 56460 Inoperative cabin heat control box. 56-1043 Incorrectly identified hydrualic pumps. 
А А 56-1045 Quick disconnect line oil leak. 
! — 56-461 Inoperative cabin heat control box. й " { | 
58471 Broken flare, гайоте antiice tube. 56-1055 Engine oil breather line too easily dam- 
| 56-499 Damaged anti-icing control valve seal. m 
i ' 56-1134 “Failure of primary pump shaft seal. 
| 56-520 Inoperative cabin heat control box. Шала; 
56-766 Air cycle machine turbine seized. Pneumatics 
| 56-769 Electronic equipment cooling duct chafing 56-224 Design deficiency in starter air bleed duct 
| on bulkhead. cap. 
56-772 Inoperative caibn heat control. 56-225 Design deficiency in starter air bleed duct 
」 56-818 Failed air cycle machine. сар, 
56-844 Malfunction of the ice interpreter as- 56-226 Design deficiency in starter air bleed duct 
| sembly. cap. 
г 56-857 Windshield defopging system deficiency. 56-227 at deficiency in starter air bleed duct 
i : uH А 
1 35:861 Detective нэ anti icing valve. 56-238 Broken armament bay pressurization 
4 56-895 Dil leaking from air cycle machine. valve. 
56-982 Failure of duct from jet pump. 56-270 Leaking canopy selector valve. 
56-1011 Release of anti-ice fluid while anti-ice 56-329 Ruptured cooling air check valve. 
switch is in “OFF” position. 56-330 Damaged cooling air check valve. 
' 961186 Cabin thermostat would not sense ап 56-350 No provisions for in-flight recharging of 
overheat condition. high pressure pneumatic system. 
56-1207 Electrically actuated air valve stuck іп 56-401 Failed pneumatic control regulator. 
full epen position. у й 5 
56-432 Failed pneumatic pressure regulator. 
Hydraulics 56-435 Failed pneumatic pressure regulator. 
56-213 Brake relay valve leaking. 56-488 Ram air regulator out of tolerance. 
56-263 Damaged fitting іп nose gear door ге- 56-665 Failed pneumatic pressure regulator. 
strictor valve installation. | 56-669 Cracked cooling air check valve. 
| 56333 collapsed. secondary hydraulic system 56-698 Failed pneumatic pressure regulator. 
| : : : 56-720 D-C generator exhaust duct interference 
' — 56-363 Leaking rudder actuator cylinder. With МТП drive. 
г 96-091 Leaking позе gear actuator assembly. 56-765 Malfunetioning air purge valve assembly. 
| 86742 Failed hydraulic reservoir. 56-570 Excessive pressure on air regulator as- 
56-787 Excessive hydraulic pump pressure. sembly. 
i 55-807 Failed hydraulic accumulator. 56-781 Leaking pneumatic relief valve. 
у 56-889 Hydraulic pump leak. 56-768 High pressure pneumatic tubing interfer- 
56-906 Nose landing gear steering hose assem- ence with hydraulic tubing. 
blies were chafing on landing gear strut. 56-788 Leaking bleed air manifold assembly. 
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SYSTEM 
STATION š 
S/N DESCRIPTION — — 


[ 86-793 Cut canopy actuating pneumatic cylinder | | 
| hose. | 
| 856811 Cracked cooling air check valve. | 
i| 56-965 Air leak from vent ports of pneumatic || 
| pressure regulator. | | 
56-926 Bir leak іп pressure regulator, | 
| 56-838 Pneumatic starter had detective seal. | 
56-959 Air leak in pressure regulator. || 
56-1017 Pressure regulator leaking air from vent 
ports in regulator body. 1 
56-1020 Тіте consuming process to inspect air | 
filter due to position of сіатр. | 
56-1062 Air escaping from vent ports in pneumatic || 
pressure regulator. | 
56-1162 бегі failure in launcher selector valve. | 
|| 
Flight Controls | 
56-150 Broken drag chute cable assembly. 
86-181 Frayed drag chute assembly. Ц 
56-193 Loose control stick boot. | 
56-198 Failed drag parachute guide assembly. || 
56-204 Lack of emergency deployment provisions | | 
іп drag chute. | 
56.212 Loose rivets in elevon. 
! 56-214 Lack of "D" rings with spare drag chute. | 
1| 56-241 Failed drag chute cable assembly. | 
56-269 Loose rivets іп speed brake. | 
| 56-282 Damaged speed brake seals. | 
|| 1 Nose wheel steering engage switch un- |: 
! satisfactory. || 
56-328 Loose rivets in elevon. | 
56-339 Damaged pilot chute for drag parachute. | 
56.343 | Loose rivets іп elevon. ii 
58-362 Damaged drag chute jettison. 
|| 56-464 Failed elevator trim actuator. 1 
|| 56-490 Failed elevator trim actuator. | 
| 56-542 Failed fuel quantity indicator. | 
| 56-543 Defective vertical gyro. 
|| 56-559 Damaged drag chute cable guide. к 
|| 56567 — Failed elevon rivets. | 
| 56-599 Stripped threads in elevon pick-off poten- ; 
E tiometer. 
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SYSTEM 
STATION 
21.2340 : DESCRIPTION _ 
56-613 Speed brakes are ineffective. = 


56-635 Defective yaw rate gyro. 

56-658 Absence of elevon rig pin holes. | 

56-666 Lack of access to elevon зегуо valves. e 

56-737 Cracked speed brake door. 

56-763 Drag chute lost in flight, 

56-779 Yaw rate gyro erratic. : 

56-817 Failed aileron trim actuator. ! 

56-836 Unsatisfactory lateral control action. | 

56-842 Faulty design of drag chute jettison pin. 

56-885 Loss of drag chutes due te strap assembly 
malfunction. 

56-893 Drag chute connector tink screws loosen і 
too readily and misplace from links. i 

56-898 Elevon servo actuators inducing oscilla- 4 
tions in flight surfaces. | 

56-927 Drag chute control handle tends to re- | 
lease drag chute voluntarily. 

56-962 Elevon servo actuators cause elevator 
flutter when yaw and pitch systems en- 
gaged. 

56-963 Design deficiency of location of aileron x: 
trim actuator motors. 1 

56-974 Chafing of elevon on fuselage during | 
maximum g loading in flight. 3 

56-978 Elevon servo actuators cause elevator Ч 
flutter when yaw and pitch systems en- 
gaged. 

56-984 Failure of hermetically sealed roll and 
pitch control gyros. 

56-1125 Failure of drag chute pilot chute retain- 
ing cone. 

56.1126 Chafing of drag chute center risers. 

56-1128 Charring of antenna elevation wires in 
control stick grip assembly. 

56-1139 Rudder servo actuator leaking hydraulic 
fluid. 

56-1147 Potentiometer incorporated іп elevator 
trim actuator not operating properly. Ї 

56.1148 Failure of rudder control hose assembly. | 

56-1164 Elevon flutter encountered on actuating 
pitch and yaw system. | 

56-1209 ітргорег installation of drag сћше ге- | 
taining сопе release cable. й 
Defective airspeed computer. 


56-1217 
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lizer. 


Radar, Fire Control and Armament 


56-294 
56-295 


armament installations. 


Radar operational range limit. 
Undersized cotter keys in missile and 


56-42 


56-47 


56-111 


Location of AN-ARC-34 receiver-trans- 
mitter. 


Failed circuit breaker in missile door 
circuit, 


SYSTEM SYSTEM 
STATION STATION 
S/N 2 3 а DESCRIPTION S/N й DESCRIPTION 
7 Fuel System ST ориг 56:345 Mounting of MG-3 interconnect box Is ün- 
56.73 Leaking fuel vent pilot valve satisfactery. 
56-158 Cracked refueling cross vor tuhe. | 56-348 Excessive air leak through connector plug. 
56-194 Inoperative fuel tank boost pump. §6-403 par a switch installation Is un- | 
: а | Е | 
чэн MCN АС | 86550 Additional maintenance due to гадаг Inter- || 
| : 
56-307 Interference between body refuel tuhe | hock ио: | 
and landing gear hellcrank. | 55-572 И between rage gate control | 
56-309 interference between body refuel tube ао Сато, 
and landing gear hellcrank. d 56-576 Intermittent connection causing elliptical 
56-441 Defective fuel tank probe. Scope Image, 
56450 | Malfunctioning fuel flow equalizer. | | 56-648 mice for antenna elevation con- 
56-451 Malfunctioning fuel flow equalizer. | 5555 n ' цайн | 
56-470 Metallic contamination in fuel flow level і T enna нх | 
warning switch. | 56-700 Missile doors would not close due to | 
56-473 Accessibility of fuel flow equalizer mount- | malfunctioning timer. ] 
ing halts. | 56-752 Radar door lock shaft too large. | 
56-515 Inoperative fuel boost pump. | 56-774 Leaking missile launcher selector valve. | 
55-542 Failed fuel quantity indicator. | 56-783 Виз баг по! installed, 
56-588 Malfunctioning fuel flow equalizer. || 56-863 Айг leak from vent port of selector valve. | 
55412 ын of fuel shut-off valve position indi- | — | — 56.882 Air leak from vent port of selector valve. || 
ator. i 
5 ; і б ! 56-893 Lack of emergency missile door operating | | 
56-653 Failed fuel flow equalizer control pressure | | system. | 
line (АУ100 flex hose). ! Н ers А 
а Ñ Я i| 56949 Adjusting clamp on launcher down switch ! 
56-738 Failed fuel flow equalizer diaphragm. || severely worn. | 
56-751 Unsatisfactory fuel drain tubing installa- | | 56-952 Inboard mounting screws inaccessible on || 
tion. | | missile interconnection box. i 
56-808 Failed fuel flow equalizer diaphragm. — || | 56970 Pin failure in radar tuner assembly. | 
56-837 Failure of fuel flow equalizer diaphragm. Ч | 56-1018 Агетр in magnetron sub-assembly. | | 
56-847 Failure of fuel flow equalizer diaphragm. | 56-1031 Pinholdhack on missile launcher severely 
56-848 Failure of fuel flow equalizer due to | bent. 
disengaged valve components. |, || 564058 Pin holdback on missile severely bent. | 
56-864 Low level warning switch inoperative. |, | 56-1061 Launcher in No. 4 position contained 18 | 
56-1033 Outer surfaces of equalizer pistons | non-standard 8-32 screws. Ц 
severely galled оп fuel flow equalizer. — || | 884087 Missiles failed to fire because Не №.1 || 
56-1042 — Punctured diaphragm іп fuel flow equa || | rocket switch failed. | 
lizer. | | й 
56-1086 Рипсішей diaphragm іп fuel flow equa- | Radio and Electrical | 
| П 
і 


Excessive cord in cockpit thunderstorm 
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SYSTEM 
STATION 
N 


56220 


56-250 
56-340 
56-348 
56-351 


56-354 
56-425 
56-544 
56-545 
56-589 
56-598 


56-609 
56-784 


56-869 


56-894 


56.908 


56-943 


56-969 


56-987 


58-1052 


56-1072 


Шин DESCRIPTION 
Detective ас control panel. 
Landing gear warning light sensitivity. 
Abraded electrical wires. 

Air leak through connector plug. 


Location ої AN-ARC-34 receiver-trans- 
mitter. 


Disconnected vertical coaxial cable from 
jack to UHF radio. 


Broken electrical wires. 

Voltmeter out of calibration. 

Scale graduations of a-c voltmeter. 
Defective a-c control panel. 


Defective amplifier in J-2 compass system : 


Landing lights are inadequate. 


Cockpit landing gear light inoperative due 
to defective pulsitometer. 

No provision for emergency cockpit light- 
ing. 

Cockpit lighting contro! system design 
deficiency. 

Bearing failure caused a-c power system 
failure. 


Electrical fire in connector assembly, 
cockpit floor. Result of water leakage in 
cockpit. 


Hydraulic tow pressure warning light 
flasher relay failure. 


No neoprene cover for 28 У terminal 
strip incorporated in manufacture. 


Oil in exciter commuter causing failure 
of alternators. 


Two alternator failures due to oil leaks 
on exciter commutator. 


Overhaul and Service 


56-160 Incomplete aircraft exterior identification 
。 markings. 

56-172 Design deficiencies in engine removal 
stand. 

56-195 МА-1 gas turbine compressor adapter in- 
compatible with aircraft fitting. 

56-219 Lack of ground safety lock for ram air 
turbine door. 

56-262 Length of aircraft nose wheel tow bar 
unsatisfactory. 
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SYSTEM 
STATION 
_ S/N 


Handbooks 
56-61 


58-159 


56-312 
56-324 


56-367 
56-404 
56-444 
56-445 


56-459 


56-697 


56-723 


DESCRIPTION 


7 МАТ compressor coupling not compatible 


with aircraft fitting. 

Armament bay door ground safety lock 
damaging armament bay door. 

Canopy wedge support safety lock is un- 
satisfactory. 

Waper pump pliers left in engine inlet. 
Fiat file left heneath canopy cinchdown 
rocket arm. 

Engine compartment work stand design 
deficiency. 

Lubrication equipment not compatible 
with aircraft lubrication fittings. 

Dust and dirt in cabin air. 

Lack of lightweight chain hoist on appa- 
ratus now used to remove and replace 
radar receiver-transmitter. 


T.O. 1F-102A-6, "Inspection of Engine 
Starter Oil Lever.” 

Aircraft delivered with obsolete technical 
order compliance records. 

Т.0. 1F-102A-6, “Мо Inspection Require- 
ment for Engine Pressure Ratio Indicator 
System." 

T.O. 1F-102A-6, erroneously directs re- 
тауа! of afterburner for periodic inspec- 
tion. 

T.O. 1F-102A-4 does not include engine 
cooling shroud strap attaching nuts. 
T.O. 1F-102A-4 does not include class 
codes for Section Ill. 

T.O. 1345-10-4, "Seat Catapult Тибе 
Elbow” not referenced. 

Т.0. 1Ғ-1024-4, "Engine Ground Run Pro- 
cedures" not adequate. 


T.O. 1F-102A-6, no inspection require- 
ments on control column mechanism 
beneath cockpit floor. 


1.0. 1F-102A-518, “Replacement of Main 
Landing Gear Struts.” 


Т.0. 1F-102-547, inspection procedures 
for AVICA flexible hose assemblies not 
adequate. 


1.0. 1F-102-527, “Reactivate Sideslip 
Feedback and Deactivate Pilot Assist.” 


T.O. 1Ғ-102:2-4, typrographical error іп 
Figure 3-4. 


E 
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STATION 
S/N 


DESCRIPTION _ _ 

5820 то. 1F-102-554, “Inspection and Replace: 1 
тепі ої Rudder Control Cylinder and | 
Valve.” 

56-870 Miscalculation of inspection stated in 
Work Card 1F-102A-6-PE. 

56-900 T.0. 1F-1024-7, "Installation of the Rudder 
Trim Actuator" does not indicate a neces- 
sary precaution. 

56-934 Т.0. 1F-102A-2-4, “Installation of the ОП 
Cooler Inlet Duct Assembly” inadequate. | 

56-1003 Т.0. 1F-102A-2-4 makes no provision for 
use of anti-personnel screens during en- 
gine run-ups. 

56-1009 Т.0. 1F-102A, Section 111, "Engine Failure . т 
During Flight". Air Start procedure does ` 
not instruct the pilot to energize the i 
emergency a-c generator after flame-out. `: 

56-1032 Т.О. 1F-102A-4 fails to disclose any refer- : ‘ 
ence listing of the fuel flow equalizer... 

581037 Т.О. 1F-1024-2-12 check-out procedure not | 
complete for checking rigging of launch- ; 
ers. 

56-1124 Т.0. 1F-102A-2-568 fails to include а зе: 1. 
cific part number. : 

56-1144 T.O. 1F-102A-2-4 contains inadequate in- 
structions for removal, installation, and ' 
servicing of pneumatic starter, 

56-1233 T.0. 1F-102A-2-4 contains insufficient in- | 
formation on torque values for afterburner ; 
mating flange bolts. 
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BK ШШ 


STOCK NUMBER 


` 1ABH-C7932 


1ABH-C8372 
ТАВН-С8422 
1ABH-PRP6230-10 
1ABH-R306-162-125 
1ABHLQ8H755.4 
ТАВН-10006-3 
1ABH-10006-5 
1ABH-12882 
1ABH-22053 
1ABH-28108 
1ABH-28109 
1ABH-4105-5 
ТАВН-601000 
1ABH-8-02392 
1ABH-8-04330-1 
1ABH-6-07317-11 
1ABH-8-10095 
1ABH-6-103080-1 
1ABH-8-17501-1 
1ABH-8-17052-1 
1ABH-8-17619-1 
1ABH-8-17619-72 
1ABH-8-22030 
1ABH-8-22033-9 
1ABH-8-22050-7 
1ABH-8-22051 
1ABH-8-22054 
1ABH-8-22057 
1ABH-8-22642 
1ABH-8-22652-11 
1ABH-8-22652-13 
1ABH-8-22716 
1ABH-8-22905-17 
1ABH-8-22905-19 
148H-8-22914 
1ABH-B-27013-7 
1ABH-8-2740]-17 
1ABH-8-27401-45 
1ABH-8-2740]-47 
1ABH-8-27416 
1ABH.8.27807 
1ABH-8-27808 
1ABH-8-27952-7 
1ABH-8-38030-21 
1ABH-8-382022-001 


NOMENCLATURE. 


Hose Assembly 

Hose Assembly 

шэн Assembly 
asket 

Line Assembly 

Washer 

Duct Assembly 

Duct Assembly 

Valve 

Mount Assembly 

Cover Assembly 

Cover Assembly 

Line 

Hose Assembly 


Fairing Assembly 
Bushing 

Bolt 

Ring 

Bolt 

Washer 

Barrel 


Barrel 
Eye 
Eye 
Valve 


Cable 


Cable 

Fitting 
Trunnion 

Tube 

Tube Assembly 
Tube Assembly 
Screen Assembly 
Nipple 

Ca 

Duct Assembly 
Seal 

Amplifier 


QUANTITY 


1 


Em 
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CLASS 9570Ж NUMBER | || | || |. | NOMENCLATURE o ~- -- QUANTITY 
01-B ТАВН-8-43108 Тийе 
1ABH-8-44104 。 Bell Crank 1 
ТАВН-8-44108 бшйе 1 
1ABH-8-44115 Spring 1 
ТАВН-8-44435 Guide 2 0 
ТАВН-8-44436 Release 1 
1ABH-8-44454.9 Зрасег 36 
1ABH-8-44456 "0" Ring 12 
1ABH-8-44456-9 о | 
ТАВН-8-44498 Pin 43, 
ТАВН-8-45359 Cable ______________з || 
ТАВН-8-45935-21 Door Assembly. oo 1 1 1 1 1 16 М 
1ABH-8-45939 Shaft 7 ! 
1ABH-8-49120-17 Pin 1 H 
1ABH-8-49120-19 Pin 2: 
1ABH-8-49380-1 Spring Assembly ______________---- 1 HU 
1ABH-8-49934 Bell Crank - 1 | 
1ABH-8-54469 Fitting 2 i 
1ABH-8-56446 Frame Assembly 1 上 
ТАВН-8-56612-3 Door Assembly 1 | 
ТАВН-8-64263-1 Кпоһ 3 | 
1ABH-8-64493 Connector 1 5 
ТАВН-8-65252 Bolt 3-1 
1АВН-8-65252-9 Bolt 2 i 
1ABH-8-65254 Spring 11 
ТАВН-8-70600-49 Insert 1 
1ABH-8-70600-51 Insert 1 
1ABH-8-70649-11 Seal 2 | 
ТАВН-8-70665 Handle Assembly 2 H 
1ABH-8-70962.7 Seal Assembly об !| 
ТАВН-8-71616-17 Fitting 1 
1ABH-8-71616-28 Fitting 1 
ТАВН-8-71625-7 Seal 2 
ТАВН-8-71625-9 Зваї 2 
1ABH-8-71626-11 Bushing 1 
ТАВН-8-71641-7 $еа! 2 | 
1ABH-8-72601-41 Seal 2 jj 
ТАВН-8-73783-1 Supnort 1 i! 
1ABH-8-73940 Seal 1 H 
1ABH-8-87059.7 Blanket 1 ; 
1ABH-8-87059.9 Blanket 1 H 
1ABH-8-87126 Duct Assembly 1 n 
ТАВН-8-87141 Manifold 1 id 
ТАВН-8-87424 Сар Assembly 2 Ч 
ТАВН-8-88231 Elbow 1 ] 
~ ТАВН-8:94930 Curtain Assembly 1 ] 
ТАВН-8-94613 Shield Assembly 5 | 
ТАВН-18.21665-41 Blanket 3 | 
0211 0245-1577872 Таб Washer 3 | 
0245-183668 Seal-Finewell 181 | 
0245-185246 Seal 14 
0245-185248 Seal 14 
0245-186948 Gasket 15 
0245-190399-9 Fuel Controi 1 
0245-193920 Tab Washer 84 
0245.194302 Filter, Afterburner 
Igniter Valve 2 
0245-195711 Tab Washer. 330 
0245-196447 Seal | 
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CLASS 


STOCK NUMBER 


NOMENCLATURE 


QUANTITY 


0211 


03-6 


0245-199062 
0245-199063 
0245-199065 
0245-199399-9 
0245-199786 
0245-202199 
0245-203189 
0245-206047 
0245-207011 
0245-209375 
0245-210301 
0245-213547 
0245-215776 
0245-215778 
0245-216042 
0245-218406 
0245-220037 
0245-220038 
0245-220532 
0245-224466 
0245-228118 
0245-229100 
0245-229379 
0245-230517 
0245-235201 
0245-237376 
0245-237377 
0245-237378 
0245-237379 
0245-242707 
0245-246040 


0245-251-976 
0245-251976D 
0245-25550 


0245-256328 
0245-256943 
0245-259444 
0245-26082G 
0245-261936 
0245-271977-3 
0245-271977-15 
0245-275620 
0245-279499 
0245-279499-T 
0245-42342 
0245-589144-7 
0245-589146-57 
0245-754-749-8827 
0245-754-749-9855 
1245-6-1253 
4103-148320M-STA 
4111-3-667М1 
4138-13140-1 
4200-А-12А 
4200-4128 


Seal, Front Accessory 
Са 


56 
Seal, "0" Ring 


> 


“0” Ring 


“0” Ring 


Fuel Control 


- 


Тар Washer 


вэ 


Clip 


Seal 


Packing 


Seal 


Tube 


Tube 


Scréen Assembly 
eal 


Gasket 

Gasket 

Pump Assembly (Oil) 
Вой 


бїїр 

Cooler 

Воћ 

ОП Pressure Relief Valve 
Blade Ist Stage Turbine 
Chamber Weldments 
Chamber Weldments 
Chamber Weldments 
Chamber Weldments 
Nozzle Weldments 
Afterburner Eyelid 
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Segments 


Igniter Valve 
Bolt 


Control Assembly 
Comp. Bleed 


Screw 


Rivet 1st Stage Turbine 
Tube 
Control 


=o 


Nozzle Segment Afterburner 
Seal 


Seal 


Fairing Welding Afterburner 


Afterburner Igniter Valve 


Valve Assembly 
Seal 


Tah Washer 


Seal 
Seal 
Seal 


Gasket 


Brake Assembly 
Wheel 
Valve 


Generator 
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CLASS _ STOCK NUMBER | | NOMENCLATURE о. о. QUANTITY _ 

03С 4200-954-749-985 Oil Filter — “0” Ring 1 
420:224-54010 Detector 3 - 
4211-85325-24 Light 1 T 
4221-B5325 Lamp 3: 
4246-A35A9-29 Panel 4 Н 
4246.A359129.2 Рапе! 1 ! 
4246-A35A9130:3 Panel Assembly 1 р 
4246-A40A1713 Regulator 1 
4246-A40A1735 Рапе! 3 
4246-A40A1735-2 Panel 1 
4246-A40A1750 Regulator 4 
4246-A40A2070 Base 1 
4246-A50J206 Benerator 1 
4246-4501207 Generator 1 1 
4248-Т-113А Flasher 4 5 
4248-T-196A Flasher 1-1 
4248-Т-198А Flasher 5 3 | 
4248-24530148 Box Control т 4 
4248-24530148 Вох 6 НЫ 
4248-430148 Вох 1-1 
9446-383T100 Actuator 8 
9446-5310100 Actuator 1 5 
9446-53TD100-401 Actuator 1 4" 
9446-53TD100-451 Actuator 2 : 

03-0 4305-317816 $еа! 2 н 

03-Е 4502-Т.0.13А1-1-508 Kit 1 г 
4502-5283687-1 Нозе 2: 
4502-53120940-2 Belt 1 
4502-54H19604 Belt 1 : 
4504-103080-1 Valve 1 > 
4519.89FH1032 Nut 100 | 
4519-10006-3 Duct Assembly | | (1 і 
4519-10095 Тиће Assemhly 2 1 
4577-12501-3 Refrigerator (Package) 4 
4577-12502-5 Turbine 2 
4577-12520-3 Duct Assembly 1 
4511-12523-2 Gasket 1 
4577-12528-3 Sensor 8 

03-G 4500-10797 Cylinder 1 
4600-20500 Cylinder 1 4 
4606-A17394-3 Damper 2 : 
4626-538100-502 Strut Assembly 2 
4626-60012 Cylinder 2 
4646-13014006 Cylinder 2 : 
4646-60010-3 Ватрег 1-4 

03-1 4800-2816.75 Nose Assembly 1 ' 
4800-251976D Afterburner Igniter Valve 404 
4801-50808 Үзіуе 2 © 
4804-AN6235-1A Element 1 ; 
4805-105242-300-1 Valve 7 | 
4805-4405-759-5 Сіатр 40 
4805-10640 Valve 4 : 
4829-МС 1613 Valve 1 i 
4831-1356-512463 Accumulator зи 
4834-2151-1 Regulator 5: | 
4831-64-1049:3 Pump 4-1 
4839-59330 Starter 1: 
4839-TV114800-1 Regulator ? й 


4841-AA50658L Pump Assembly 


П 
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CLASS 


STOCK NUMBER 


NOMENCLATURE 


QUANTITY 


034 4841-ААбОБЪВЕА Ритр 6 
4841-AAB0558L-2 Pump Assembly 5 
4846-147-26001 Valvg 1 
4846-247-26001 Valve 1 
4846-IN24-4 Control 1 
4846-10095 Tube Assembly 1 
4846-12810 Valve 1 
4846-459 Ring 20 
4846-4574 Screw 20 
4849-5152 Valve 1 
4851-36584-1 Filter 1 
4853-2-127-001 Valve 2 
4853-А40092 Reservoir 4 
4853-A40172 Regulator 5 
4853.A50099 Regulator б 
4860-AV1B1122 Valve 1 
4868-15552-4 Coupling 1 
4868-15554-12 Coupling 1 
4876-M634810 Transmission 1 
4876-634810A Gear Assembly 2 
4876-634828 Drive Assembly 2 
4876-634838 Cover 1 
4876-657140 Gear Assemhly 3 
4879-55625-NL Valve 2 
4880-9-6541 Valve 1 
4890.940472 Уаме 2 
4890-870447 Valve 2 

03-1 4939-59330 Starter т 

03-K 5509-АМ6003-З6А Tube Assembly 5 
5542-2889-БА-А1 Regulator = CSG 
5559-870337 Cylinder Assembly а 

05-А 6234-7204-1А4А1 Indicator 1 
6240-664543 Transmitter 2 
6242-664543 Transmitter 1 | 
6258-673447 Gyro 2 | 

05-0 6001-30400 Detector 1 
6001-804542 Transducer 2 
6003-АМ5813-1 Tube | 
6003-AN5816 Tube 1 
6003-AN5816-2 Tube 1 
6025-1846Х-4-03 Altimeter 1 
6025-1952-4-03 Indicator 2 
8025-2206Х4-03 Altimeter 1 
5034-1440-55С-1 Indicator 3 
6034-1440-550-099-1 Indicator 11 
6034-1636-668-1 Indicator 1 
6034-3419-БА-АТ Accelerometer 1 
6034-3911-10-A1-1 Indicator 8 
6053-A1050 Indicator 5 | 
6062-105914-01 Сопіго! 1 ; 

05-0 6125-1985-4-04 Indicator 1 
6136-31960 баре 1 

05-Е 2206-1706C1 Actuator 4 | 
2206-1706C2 Actuator 6 | 
2206-17080 Actuator 2 | 
2232-EG55F-1 Amplifier 2 | 
2232-۴65501 Amplifier 1 | 
2232-GG13A-19 Gyro 5 | 
2232-06138:21 у إل ق‎ 


CONFIDENTIAL 
78 


class _ 


STOCK NUMBER 


NOMENCLATURE 


QUANTITY 


05-F 
05-6 
05-Н 
07 


088 
08-6 


OB-E 


08-F 
08-6 
08.6 


11-8 


2232.J67044A16 
2232-167044А39 
2232-06298-1 
2240-653822 
2343-АМ1-1400 
2343-5Р103-47 
2346-1337243 
2357-381056A054 
2357-38 1056A0653 
2357-382022-001 
2357-383011-A191 
0501-5Р103.57 
4300-026500 
4300-402450 
4300-780250 
4300-899902 
8800-PPM6397 
8800-429220 
8880-055000-5155 
8880-058000-5151 
8880-304000-2855 
8880-739000-5975 
880-984542-3 
8850-100915 
8850-184500-255 
8850-337600-54 
8850-621280 
8850-874690 
8850.984542-3 
8860-404000-21 
8860-898005-225 
8870-112000-758 
8870-136000-455 
8870-136000-535 
8870-144000-525 
8870-184500-255 
8870-184500-325 
3870-60054-1012 
3870-728000-255 
8870-852000-775 
8870-87000-6155 
8870.936000.555 
5200-00450 (Convair) 
5200-008956-47 
5200-008956-88 
5200-008957-55 
5200-011483-5 
5200-011583-1 
5200-011583-5 
5200-108801 (Mfg. No.) 
5200-203251-5 
5200.203252 
5200-215988 
5200-22135 
5200.221352-3 
8200-221353-3 
5200-221380 
5200-221383-3 
5200-2213835 


‘Gyro 


Gyro 


Amplifier 


Amplifier 


Gage 
Indicator 
Voltmeter 
Transmitter 
Transmitter 


Amplifier 
Indicator 


Positioner 


Cement 


Paint 


Primer 


Thinner 
Jar Battery 


ко ма со мо 
воља 


Таре 


ГЭ 
= 
я 


стр 
бїр 
Connector 
Terminal 


сл 
е 


Transformer 

Clamp 

Fuse 

Connecter 

Connector Receptical 
Jack 


~ 


Transformer 
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Саше 


Wire 
Fuse 
Fuse 


Fuse 
Fuse 
Fuse 
Fuse 


< 


Brush Holders 


Lamp 
Lamp 
Insulator, Stand ОН 
Lamp 


~ 


Intervalometer 
Amp. Elec., Control 
Сопігої Transmitter 
Servo Roll 

Antenna 


- 


Апіеппа 

Antenna 

Angle of Attack Positioner 
Comp., Air Navigation 
Comp., Alt., Diff. 
Control Assembly 
Controller 

Control Computer 
Missile Launcher 
Control, Roll-Pitch 
Control, Roll-Pitch 
Control, Rell-Pitch 
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CLASS | 


їв 


16-A 
16-0 
168 


16-0 


Ч 


we STOCK NUMBER _______ 
52002222524 — 


5200-222253-252 
5200-275645 
5200-374426 
5200-378027-5 
5200-395010 
5200-401862 (Mfg. Мо.) 
5200-403080-110 
5200-403621 
5200-408044 (Mfg. No.) 
5200-408584 (Mfg. Мо.) 
5200-409922 
5200-409923 
5200-411150 (Mfg. Ко.) 
5200-412843 (Mfg. Ко.) 
5200-415664 (Mfg. №.) 
5200-423128-110 
5200-423187-120 
5200-42922 
5200-435-21-2001 
5200-463002-100 (Mfg. Мо.) 
5200-463054-113 
5200-463017-110 (Mfg. No.) 
5200-464590 
5200-465676 
5200-47068 
5200-628630-52 
5200-632705 
5200.632779-5 
5200-033465 
*5200-650419-5 (Mfg. No.) 
*5200-650376 (Mfg. Мо.) 
*§200-650-378 (Mfg. Мо.) 
5200-650419-6 (Mfg. No.) 
5200-650-419-7 (Mfg. No.) 
5200-650419-8 (Mfg. No.) 
5200-650419-9 (Mfg. Мо.) 
5200-650442 (Mfg. No.) 
5200-731760 
5200-804542 (Mfg. Мо.) 
5200-867723 
5200-848375 
5200-923853 
5200-924300 
5200-940504-1 (Mfg. No.) 
5200-96092-16 
1600-011270020 
1600013424080 
3330-057253084 
3330-057253245 
3340-062450-340 
3340-603905220 
3340-650272-3 (Mfg. No.) 
3340-98454 (Mfg. No.) 
3340-984542-3 (Mfg. No.) 
3340-987520-1 (Mfg. №.) 
3350-057251554 
3350-057253245 
3350-088000-22 | 


.. NOMENGLATURE _ 


Directional Coupler 
Control 


Directional Coupler  — 


Flight Command Indicator 
Box Assembly 


Launcher Rail 

Book #5 

Flight Control Indicator 
Switch Assembly, Limit 
Terminal Beard 

Glass Observation 
Clamshell Assembly 
Clamshell Assembly 
Controller 

Harness, Elec. 
Amplifier 


отр. Air Navigation 
Mixer, Frequency 
Transducer 


Control, Roil-Pitch 
Brush 


Launcher, Rocket Airborne 
Resolver 


Mixer Frequency 
PFN Magnetron 
Network Pulse Forming 
Receiver Transmitter 

Voltage Regulator 


Voltage Regulator 
Relay, Assy, Armt. Cont. 
Positioner, Mach 


Switch 


Valve Іѕаһагіс 

Servo, True Air Speed 
Actuator, Rotary 
Positioner, Angle of Attack 
Positioner, Jump Angle 
Waveguide Flexible 
Control, Antenna, Scan 
Arm, Relative Wind 
Synchronizer, Electronic 
Synchronizer, Aux. 

Test Set Comp. 

буга, Rate 

Motor 


Grip, Fit Control 
Control Radio 
Receiver 
Capacitor 


Capacitor, Fixed 
Coil 


Transformer 


Transformer 
Transformer 


Transformer 
Transformer 


Capacitor 


Resistor, Fixed 


Resistor, Fixed 


..BUANTITY 
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GLASS STOCK NUMBER — . ________ NOMENCLATURE 222 22 ..... QUANTITY | 
16-0 3350-098000-513 Resistor, Fixed 1 ы 
3350-098000-2271 Resistor : 
3350-098000-3331 Resistor, Fixed : 
3350-098000-5451 Resistor, Fixed | 
3350-128000-2215 Resistor : 
3350-128000-3515 Resistor ! 
3350-128000-3575 Resistor : 
3350-128000-7115 Resistor i 
3350-146000-1857 Resistor | 
3350-230100-211 Resistor ; 
3350-460500-6 (Mfg. No.) — Resistor | 
3350-793000-4651 Resistor 
3350-840010-1311 Resistor 
3350-954007-1 (Mfg. No.) | Resistor ! 
3350-960902-16 (Мір. Мо.) Resistor ї 
16.R 3360-А6-22 Switch Assembly = 
3360-F7890 Switch й H 
3360-H-6-21 Switch М 
3360-Н-6-22 Switch 
3360-Н-6-24 Switch 
3360-1-6-27 Switch | 
3360-56 1242 Switch М 
3350-0705000519 Circuit ! 
3360-073414180 Switch 
3360-074032030 Switch : 
3360-10821-A Switch Н 
3360-11075A9-7 Switch , 
3360-18420-1 Switch 
3360-25423409 Thermostat 
3360-33500-1 Switch 
3360-4151-12B39 Switch i 
3360-417A8DBL-94 Switch ! 
3360-575-112 Switch Assembly ' 
16-R 3350-650-4171 Switch ! 


3360-650419.7 (Mfg. No.) Actuator, Rotary 
3360-96092-16 (Mfg. No.) — R-2 Hand Control 
3360-973503-36 (Mfg. Mo.) Switch 
3360-973514 (Mfg. No.) Retary Switch 
3360-974000-2 (Mfg. Мо.) — Switch 
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165 3370-212000-2315 Crystal 1 
3370-212000-2317 Crystal 
3370-259000-6135. Electron Tube | 
3370-262000-6 Tube Е 
3370-262000-6275 Vacuum Tube і 
3370-265000-5814 Tube Hd 
3370-265000-5815 Electron Tube jd 
3370-265000-5816 Electron Tube jd 
3370-265000-5860 Масцит Tube E 
3370-274000-2245 Tube 
3370-286000-5545 Tube 
3370-298000-6475 Electron Tube 1 
3370-299000-5685 Tube 
3370-316000-655 Tube | 
3370-316000-1155 Vacuum Tube | 
3370-316000-1367 Vacuum Tube 1 S 
3370-316000-5677 Resistor | 
3370-316000-5717 Vacuum Tube гі 
3370-316000-5825 Electron Tube H 


3370-316000-5827 Vacuum Tube - 
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CLASS STOCK NUMBER NOMENCLATURE QUANTITY. 1 
16-5 3370-316000-6655 Tube 1 
3370-331000-1523 Electron Tube 1 
3370-331000-6175 Electron Tube 3 
3370-421500-6249 Electron Tube 2 
3370-436000-7125 Tube 3 
3370-4480000-5135 Tube 2 
3370-451000-6145 Tube 3 
3370-6873000-3222 Crystal 3 
3370-689000-1331 Crystal 5 
3370-87000-6155 1 
3370-90292-1 (Mfg. Мо.) Tube 1 
3370-903158 (Mfg. Мо.) Тиђе 1 
3370-90386-3 (Мір. Мо.) Тиђе 2 
3370-92006-2 (Mfg. No.) Cathode Ray Tube 3 
3370-928006-1 Electron Tube 4 
3370-928006-2 Electron Tube 2 
3370-928008-1 Vacuum Tube 4 
3370-949102 (Mfg. No.) Crystal 2 
3370-949102-14 (Mfg. No.) Crystal 1 
3370-949102-17 (Mfg. Мо.) Crystal 12 
3370-949107-7 (Mfg. No.) Crystal 1 
3370-949114-1 Vacuum Tube 3 
16-T 3380-CPL2SL2 Relay 4 
3380-MAX-4004 Relay 2 
3380-RY416B Relay 1 
3380-T-2025 Relay 1 
3380-415661 (Mfg. No.) Relay 1 
3380-511120-3995 Relay 2 
3380-512325-4353 Relay 1 
3380-5770С.513 Relay 2 
3380-575225-2385 Relay Assembly 6 
3380-8300-300 Relay 2 
3380-950012-2 (Mfg. No.) Relay 1 
157 3380-950021-1 (Mfg. No.) | Relay Assembly 22 
3380-951600-10 (Mfg. Мо.) Switch 1 
3380-974000-4 (Mfg. №.) Switch 2 
18-А 8200-5Е0893 Adapter 4 
20-B 2010-B4135-1 Bridles Assembly 10 
2010-C4121 Streamer Assembly. 24 
2010-8017 Drag Chute 43 
2010-02016 Riser Assembly 28 
2010-Е2137 Drag Chute 8 
2010-E8016 Bag 20 
23-А 5800-185000 Wire 2 lb. 
6800-238200 Wire T Ib. 
6800-29600 Міге 11b. 
6800-388000 Wire 2 Ib. 
6800-785000 Wire 1 Ib. 
6800-786000 Wire 1 ib. 
8800-787000 Wire 1 lb. 
6800-797000 Wire 11b. 
6800-906569 Wire B Ib. 
24 8500-283000 Cartridge 24 
29 6700-PDL-4265-156D Clamp Assembly 1 
6700-015519 Coupling 1 
6700-119900 Screw 1 
6700-17189-2006 ба$Кеї 12 
6700-191613 Coupling 2 ] 
6700-194361-734 Clamp 12 


bd : 
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77% 6700-194380 Clamp Assembly 1 | 
5700-197000 Рарег 1 
6700-256942 Rivet 85 
6700-256943 Rivet 113 | 
6700-256944 Rivet 79 і 
6700-264550 Gasket 12 
6700-613925-319 Screw 25 
| 6700-625606-628 Screw 1 | 
6700-625606-924 Screw 10 
6700-634375-43216 Screw 1 
6700-634375-5612 Screw 1 
6700-6362273-27 Screw 6 
6700-636385-324 Screw 16 
6700-636385-5614 Screw 10 | 
6700-636385-55912 Screw 50 | 
6700-636385-55913 Screw | 
6700-636385-55914 Screw 155 
6700-667695 Screw 4 
6700-667950 Screw 14 
6700-673350 Screw 3 | 
6700-708150 Screw 10 
6700-708550 Screw 14 
6700-708560 Screw 24 
6700-785542-24 Screw 100 
6700-840647 Coupling 4 
6700-840659 Coupling 24 
514 6ZAA524000 Pump 1 
Federal 2620-269-7635 Casing 13 
2620-269-7651 Casing 6 
3110-14204316 Bearing 1 
4120-016938 Нозе Assembly 8 
4120-01761 Hose ASsemhly 1 
4720-98045 Hose Assembly 1 
4760-83806-162-12.5 Нозе Assembly 3 
6135-120-1020 Battery 81 
6220-025-7722А Light Assembly 2 
9150-223-4003 бгеазе 11b. 
9150-223-4134 Hydraulic Oil 74 Gals. 
9150-252-6383 Hydraulic Oil 6 Gals. 
9150-257-5361-3 Grease 2 Ibs. 
9150-261-8298 Grease 3 105. 
9150-263-3490 Hydraulic Oil 1 0t. 
! 
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unsatisfactory canopy operating mechanism; un- 
reliable cabin pressurization and unreliable 
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ABSTRACT 


| 

| Тһе Е-102А has no stability and control deficiencies 
| which seriously affect its all-weather intercept capability 
| аз long аз the stability augmentors аге operating. The 
aircraft can be flown safely without stability augmenta- 
tion, but its ability to successfully accomplish an intercept 
mission under these conditions is questionable. 
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INTRO 


Phase ІУ stability and control flight tests were 
conducted on F-102A USAF S/N 53-1796 to obtain 
data for the Pilot's Handbook of Operating Instruc- 
tions and to determine compliance with the flying 
requirements of Military Specification MIL-F-8785 
(ASG). 


The tests were performed at the Air Force Flight 
Test Center, Edwards Air Force Base, between 19 
April and 14 September 1956. The program consisted 
of 41 flights, requiring 38 hours and 55 minutes. 

The F-102A is a single-place, high altitude, all 
weather interceptor powered by a J57-P-23 jet engine 
rated at 16,000 pounds static thrust with afterburning. 

The airplane is equipped with yaw and pitch 
dampers, a turn coordinator, and a sideslip feedback. 
The sideslip feedback is provided only on the “small 
tail” airplanes until such time as they are retrofitted 
with a vertical tail of 40 percent larger area. (The 
first 62 ptoduction aircraft will initially have the 
small tail.) On the test aircraft provision was made 
to control the yaw and pitch dampers, turn coordi- 
nator, and sideslip feedback individually. On the 
standard aircraft one switch would control all these 
functions, 

The dual head “yoke” stick, with radar control 
in the left grip, was installed during the tests. 


The control system employs two separate irrever- 
sible hydraulic systems with a bungee system to pro- 
vide feel. In addition ¢o the bungee system there is a 
"4" (dynamic pressure) sensing device in the direc- 
tional and longitudinal systems to vary control force 
with airspeed, and an automatic trim servo in the 
longitudinal system to compensate for unstable stick 
force in the transonic region. Control is provided by 
elevons located on the trailing edge of the wing and 
by a conventional rudder. 

The airplane is characterized by a thin, 60 de- 
gree delta wing and half delta vertical ғай, a sharp 
“У” shaped canopy, waisted fuselage, two air intake 
ducts on the sides of the fuselage, and a fully enclosed 
armament bay. The main gear retracts inboard into 
the wing and fuselage, and the nose gear retracts 
forward into the nose section of the fuselage. A 
clamshell type speed brake is installed above the tail 
cone. The speed brakes also act as doors for the drag 
chute compartment. 


O cockpit evaluation 


Entrance to the cockpit is made by climbing a 
ladder attached to the left engine duct. It is difficult 
to climb the ladder when wearing full flight equip- 
ment, since it hangs past the vertical. The ladder 
should be modified so that the pilot moves forward 
toward the airplane as he climbs up. Emergency 
ground exit can be made by hanging from the engine 
duct and dropping to the ground. 

The canopy hold-open rod consists of a tubular 
metal bar attached to the canopy, which rests on a 
receptacle inside the canopy sill. The rod is unsatis- 
factory for taxi operation, since winds above 30 knots 
will cause the canopy to fly up with possible damage 
to the airplane, and vibration from taxi operation 
may cause the hold-open rod to slip, allowing the 
canopy to close with possible injury to the pilot. 
Since taxi operation with the canopy closed in hot 
weather causes excessive pilot discomfort, a means 
should be provided to positively lock the canopy in 
any position. 

The “Т” on the canopy locking handle is oriented 
vertically. The pilot rubs his knuckles against the 
side: of the cockpit when moving the handle, and the 
handle partially obstructs view of the first three or 
four warning lights on the warning light panel when 
it is in the forward position. Both of these discrep- 
ancies can be eliminated by orienting the “Т” 
horizontally. 

When the canopy is almost shut, high pressure 
air is relieved from the counter balance cylinder to 
permit the locking claws to be engaged easily. On 


sevetal occasions the air was not released, and two 
or three attempts and up го 10 minutes were required 
to get the canopy closed. Aside from anoyance and 
pilot effort involved, scramble take-off procedures 
cannot tolerate the time lost in this simple operation. 
Canopy cinch down must be made more reliable. 

The control handles for the drag chute, emerg- 
ency gear extension, and canopy locking should be 
identified by placarding directly on the handles, 

The rudder trim switch, located on the instru- 
ment panel pedestal behind the control stick, is diffi- 
cult to locate and operate. Since the rudder trim is 
used frequently, the switch should be made more 
accessible by moving it to the left console as near the 
throttle quadrant as possible. 

Labeling of the yaw and pitch damper switch is 
ambiguous. It is called a “FLIGHT MODE” switch 
and its two positions are labeled “DIRECT МАК. 
UAL” and “MANUAL.” The switch should be 
labeled "STABILITY AUGMENTORS" and the two 
positions labeled “ON” and “OFF.” 

The anti-ice switch is three position: “AUTO- 
MATIC” in the up position, “OFF” at center, and 
“MANUAL” in the down position. When the switch 
is moved from “AUTOMATIC” to “OFF,” the pilot 
can easily overshoot to the "MANUAL" position and 
deplete his anti-ice fluid reservoir. The switch should 
be replaced by one similar to the cabin pressure 
switch in this aircraft, which would eliminate the 
possibility of inadvertently moving the switch to the 
“MANUAL” position. 


Five rheostat switches аге presently used to соп- 
trol cockpit lighting: 1. flight instrument group edge 
lighting and standby compass; 2. instrument panel 
(other than flight instruments) edge lighting; 3. con- 
sole edge lighting; 4. instrument panel floodlighting; 
and 5. console floodlighting. The number of controls 
should be reduced to three to simplify the problems 
of control identification and operation. One control 
should be provided for all 115 volt AC edge lighting, 
one control for floodlighting, and the third for the 
instrument flight group lighting (28 volt DC). 

The MA-4 lap belt cannot be pulled tight enough 
to hold a small pilot securely. A seat belt which can 
be adjusted to fit all pilots is considered mandatory 
from a safety standpoint. 

The oxygen hose provided as part of the ship’s 
system is not long enough for proper use with the 
MC-1 or MC-3 altitude suit. The length of the oxygen 
hose should be increased at least 4 but not more than 
6 inches. It is believed that a hose longer than 36 
inches (6 inches longer than that presently installed) 
may interfere with operation of cockpit controls. 

The present fuel quantity indication allows a 
check of total fuel on board and fuel remaining in 
the No. 3 tank in each wing, but does not permit a 
check of the total fuel remaining in each wing. In 
the case of asymmetric fuel flow such as with a flow 
divider failure, it is mandatory for the pilot to be 
able to monitor the total fuel remaining in each wing. 
The system should be modified to allow the pilot to 
read both the total fuel and the quantity in each 
wing. 

There is no immediate and positive means by 
which the pilot can determine if the fuel shut-off 
valves have operated properly in accordance with 
the position of the fuel shut-off valve selector control. 
Small indicator lights should be installed on the fuel 
selector panel to show open positions of the shut-off 
valves, 

The windshield anti-reflection curtain sags, 
stretches, and it is easily torn, resulting in interfer- 
ence with the pilot's vision. It should be replaced 
with a durable fixed divider. 

The high pressure pneumatic system incorporates 
a priority valve to provide a reserve of 1500 psi air 
pressure for emergency gear extension, ram air tur- 
bine displacement, drag chute operation, and wheel 
brakes. A cockpit warning light indicates that the 
entire system has depleted to 1500 psi, but does not 
show the priority system air pressure. If the air pres- 


sure in this system were low the pilot could make a 
landing unaware of ай emergency that would leave 
him without one or both wheel brakes, and without 
a drag chute. A priority system pressure gage should 
be provided in the cockpit to give the pilot an indi- 
cation of priority system pressure. 


The landing gear warning light, located in the 
landing gear control handle, is difficult to see and 
should be replaced with a red light located on the 
instrument panel. In the present installation, the light 
comes on when the gear is not down and locked at 
altitudes below 10,000 feet and at airspeeds below 
275-300 knots IAS. When flying adverse weather 
holding patterns, the light is on during the prepara- 
tory phases to landing. Besides being annoying to the 
pilot, the early actuation of the light reduces its value 
as a warning device. Sensing should be changed so 
that the light is actuated at 200 knots IAS and below. 


The emergency landing gear extension control 
must usually be held in the aft (extend) position. 
As a consequence, the pilot’s left hand cannot be used 
for operation of the power lever. If the emergency 
landing gear control slips forward it could result in 
partial retraction of the landing gear or possible rup- 
ture of the secondary hydraulic system, depending 
on the normal gear control handle position. Action 
should be taken to insure that all F-102 aircraft are 
provided with a positive catch to hold the emergency 
landing gear control in the aft position after operation 
by the pilot. 

Unintentional jettisoning of the drag chute has 
occurred because of lack of a sufficiently positive de- 
tent or catch to hold the drag chute control handle 
in the “DEPLOY” position. The drag chute control 
handle mechanism should be modified to insure posi- 
tive engagement and retention in the aft position. 


Arrangement of the instrument panel is consid- 
ered satisfactory and the layout appears optimized 
for the limited space available. There are several 
instrument deficiencies which should be corrected, 
however. 


The turn and slip indicator gives erroneous indi- 
cation when the aircraft is being rotated in a roll 
maneuver, or when rolling into or out of a turn. The 
indications are often opposite to the direction of the 
turn being initiated. The indications are correct only 
after a steady state turn has been established and is 
being maintained. The installation should be changed 
so that the instrument is oriented along the flight 


path axis of the aircraft rather than being placed so 
that its face is parallel to the instrument panel. 


А plainly visible accelerometer should be in- 
stalled in all Е-102 aircraft. 

The primary heading reference of the Е-102А 
із a system composed of а ]-2 gyro magnetic compass 
and the radio magnetic indicator. Indications аге 
extremely poor because of error at the beginning, 
throughout, and upon completion of che turn. Errors 
as large as 20 degrees have been noted and it is 
always difficult to arrive at an exact heading. 


The present altimeter has been misread by as 
much as 10,000 feet during high performance. de- 
scents, This should be alleviated by installing an 
altimeter which provides a “barber pole” indication 
of aircraft altitude below 15,000 feet. 


The present selsyn indicator must be read to 
determine afterburner nozzle position, since the posi- 
tion indications look alike. The indicator could be 
used more rapidly if the “OPEN” indication were 
black letters on a white background, and “CLOSE” 
were white letters on a Маск background. 


The K4B-MM-2 remote attitude indicator has 
an “OFF” flag which indicates complete AC or DC 
power failure. Electrical failures in pitch or roll 
components will give erroneous readings on the in- 
strument but no warning is provided. The attitude 
indicating system should be modified so that loss of 
either roll pitch signals will cause the “OFF” flag 
to appear. 


faxling and ground handling 


The taxiing and ground handling characteristics 
of the F-102A are generally satisfactory. Visibility to 
the front and sides is satisfactory, but the area aft of 
the wing tips cannot be seen due to the canopy de- 
sign. Idle or near idle power is adequate for all taxi 
operations except initial movement from stand still. 
Nose wheel steering response is rapid and smooth, 
except that the high rudder force causes the aircraft 
бо straighten out more quickly than desired during 
recovery from a short radius turn. The configuration 
of the nose wheel steering switch and the force re- 
quired to keep the switch in the “ENGAGE” position 
result in hand fatigue. A flat-top switch similar to 
the ignition switch with minimum spring tension 
would be a better installation. 

Braking action during taxi operation is unsatis- 
factory in that there is little relationship between 


brake pedal force and braking obtained. Large pedal 
forces are required to initiate braking action, and a 
slight increase in force will lock the wheel. 


take-off 


Initial run-up and take-off are accompanied by 
a surge of ventilation air, which blows dust in the 
pilot’s face. Since this impairs vision, it is a definte 
hazard to safe flight and should be corrected as soon 
аз possible. 

The controls are trimmed automatically prior to 
take-off by actuating a push button in the cockpic. 
This sets the rudder and aileron trim at zero degrees 
апд the elevator to 5 degrees up. The aircraft is 
aligned with (һе runway using nose wheel steering. 
After the engine check at military power is completed 
the brakes are released with the nose wheel steering 
engaged. After the first 1 or 2 seconds of acceleration 
are completed and it is assured that directional con- 
trol is being maintained, the afterburner is lighted. 
А distinct increase in acceleration will indicate a 
successful afterburner light. 

It is recommended that nose wheel steering be 
engaged during the afterburner light. А severe direc- 
tional change when the afterburner is lit indicates a 
malfunction of the afterburner eyelids and requires 
the afterburner to be shut off, power reduced to idle, 
and the take-off aborted. 


Nose wheel steering should be discontinued 
when the rudder becomes effective at approximately 
70 knots IAS. Differential braking should not be re- 
quired but could be used cautiously if necessary. The 
aircraft is easily rotated to take-off attitude ас 125 
knots IAS using light stick forces with either a for- 
ward or aft center of gravity, and becomes airborne 
at 150 knots. 

The elevons should be left near the trim position 
until 125 knots IAS is obtained, then sufficient force 
should be applied to rotate the aircraft to the desired 
attitude. No advantage is obtained by applying up 
elevon at low speeds. Figure 1, Appendix I shows a 
time history of a take-off wherein pull forces were 
maintained throughout most of the take-off roll. 
Figures 2 and 3 illustrate a take-off where back pres- 
sure was applied at the optimum nose wheel lift-off 
speed. In each instance, the aircraft responded at 
nearly the same speed. With an aft cg, full up elevon 
could cause rates of rotation at nose wheel lift-off that 
would be difficult to control. 


The rapid acceleration after becoming airborne 
requires that a climb be maintained so that the land- 
ing gear may be fully retracted prior to reaching the 
gear limit speed of 220 knots IAS. Trim changes 
with gear retraction are minor. 

Take-off using military power is similar, except 
for the longer take-off roll, shallower climb angle, 
and slower acceleration. 

A time lag of as much as 2 seconds occurs be- 
tween release of the pedals and actual release of the 
brakes, This sometimes results in oon-simultaneous 
release of the brakes, impairing directional control 
in the take-off roll. The time lag between release of 
the brake pedals and the actual release of the brakes 
should be eliminated. 


dynamic longitudinal stability 


With the pitch damper off the aircraft does not 
meet MIL-F-8785(ASG) Specifications, which re- 
quire that oscillations damp to 0.1 amplitude in one 


cycle. The damping is lowest at supersonic speeds, 
where oscillations require two to three cycles to damp 
to 0.1 amplitude and a small residual oscillation per- 
sists for a considerable length of time. (Figure 7, 
Appendix J.) Small oscillations which damp very 
slowly are easily induced in normal flying. Damping 
is much improved at subsonic Mach numbers but is 
still not considered satisfactory. 

With the pitch damper operating longitudinal 
oscillations damp to 0.1 amplitude in one cycle and 
residual oscillations are eliminated. The pitch damper 
is necessary for high speed radar tracking. 

A sharp movement of the longitudinal control 
causes a momentary change in normal acceleration 
opposite to the expected direction. This is caused by 
a change in НЕ coefficient due to elevon deflection 
before the aircraft responds to the pitching moment 
created. 

Time histories of dynamic longitudinal oscilla- 
tions presented in Figures 4 through 17 of Appendix I 
are summarized in the following table. 


ца 
4 45000 
5 45,000 
6 35,000 
J 35,000 
35,000 
35,000 
10 35,000 
11 35000 
12 35,000 
13 35,000 
14 10,000 
15 10,000 
16 10,000 
17 10000 
し 


DYNAMIC LONGITUDINAL STABILITY 


Mach No. 


1.07 
0.3 
11 
11 


11 
11 
0.3 
0.3 
0.7 
0.7 
0.7 
05 
0.33 


0.33 


Ма, Cycles 
Conf. nampar paper D Ey Ке 
Combat on ой 18 по 
Cruise on on 1.0 no 
Combat an on 1.0 по 
Combat off on 25 yes 
Combat on off 10 по 
Сотраї off off 25 yes 
Cruise on on 1.8 no 
Cruise off ой 1.5 по 
Cruise on on 1.0 по 
Cruise off off 2.0 no 
Cruise on on 0.5 no 
Cruise on on 05 по 
md " оп on 05 ho 
hors A ой ^ eon 1.0 по 


static longitudinal ва 11 у 


The static longitudinal characteristics of the 
F-102A are similar to those of other transonic and 
supersonic aircraft, Stability is positive at all altitudes 
in the low subsonic speed region, but is nearly neutral 
between 0.75 and 0.9 Mach number, as shown in Fig- 
ure 24, The trim change associated with transonic 
flight begins at approximately 0.75 Mach number at 
low altitudes, and at 0.85 to 0.9 Mach number at 
high altitudes. A pull force of approximately 8 
pounds is required to maintain level flight while 
accelerating from 0.9 to 1.1 Mach number at 35,000 
feet with a center of gravity of 26.9 percent MAC. 
With an aft center of gravity (30.3 percent MAC), 
the pull force is decreased to 5 pounds, as shown in 
Figure 22, Appendix І. 

The aircraft is equipped with an automatic trim 
servo to compensate for the trim change in the tran- 
sonic and supersonic region. The crim servo auto- 
matically retrims the elevons up from 0.85 to 1.1 
Mach number, which completely eliminates the stick 
force reversal in this speed region. As shown in Fig- 
ures 19 and 21, a push force of approximately 12 
pounds is required to accelerate from 0.9 to 1.1 Mach 
number with the trim servo operating. 

Although trim servo operation is satisfactory, 
one minor deficiency was noted. When the trim servo 
system is engaged supersonically and the aircraft is 
slowed to minimum flying speed without manually 
retrimming, the pull forces required decrease at speeds 
below 0.85 Mach number, (Figure 21, Appendix I). 


Calibrated 


Alrspeed 
Knots 


325 
225 
240 


This is not an unsatisfactory condition since the mini- 
mum pull forces are in excess of 10 pounds, and in 
ordinary operation the aircraft would be manually 
retrimmed. It should also be noted that the operating 
limits of the trim servo had not been finalized at the 
time of the Phase IV tests, 

The low speed stick-fixed neutral points were 
found at lift coefficients of 0.20, 0.30, and 0.40. The 
neutral point was found to vary from 32.8 percent 
MAC at a ІШ coefficient of 0.40 to 37.6 percent MAC 
at a lift coefficient of 0.20. The neutral point at high 
lift coefficients or low speed appears from extrapolated 
data to be approximately 2.5 percent MAC aft of the 
present flight limit of 30.5 percent MAC. 


trim changes 


The longitudinal trim changes resulting from 
speed brake operation, afterburner operation, and 
landing gear extension are small, and the forces re- 
quired are generally within the control friction band. 
Lighting the afterburner causes a dynamic oscillation, 
which damps out quickly without pilot effort. (Fig- 
ure 26, Appendix І.) No trim change is evident after 
the oscillation. This oscillation could be caused by 
non-simultaneous opening of the afterburner eyelids. 

Trim changes were determined by trimming the 
aircraft for level flight, introducing the variable, and 
maintaining level flight. The change in forces and 
positions are summarized in the following table. 


LONGITUDINAL TRIM CHANGES 


мн брега Variable re Fores яе 
35000 up in SpBrkout 0.7 dn Negligible 
20000 up In Gear dn 13dn 516$. Forward 
35000 up In А/В on None Negligible 


О maneuvering flight 


ТҺе maneuvering force gradients аге unsatisfac- 
tory at the extreme limits of the operational flight 
envelope. 

The force gradient is excessive above 0.9 Mach 
number at 50,000 feet. Аз shown in Figure 27, the 
gradients of 30 pounds per g at 26.9 percent МАС 


and 25 pounds рег g ас 30.1 percent МАС obrained 
at 0.97 Mach number greatly exceed the 9 pounds 
per g maximum permitted by Air Force Specifica- 
tions. The gradient at supersonic speeds at 35,000 
feet is also excessive as may be seen in Figure 29. 


The force gradient of only 2.5 pounds рег g 
obtained at 0.72 Mach number and 35,900 feet, as 
shown in Figure 32, 15 less than the 3.5 pounds per 
g minimum allowed by the specification. Maneuver- 
ing gradients are satisfatcory throughout the remain- 
der of the subsonic flight regime, with the exception 
of the power approach configuration with a forward 
cg where the force gradient is excessive. 


Force gradient characteristics during sudden 
pull-ups are inconsistent and undesirable under cer- 
tain conditions, If the stick is displaced and returned 
to neutral in from 1 to 2 seconds, the stick force per 
g is sometimes less than that required for steady ma- 
neuvering flight, which is contrary to MIL-F-8785 
(ASG) requirements. However, if the stick is dis- 
placed. and returned to neutral in 1 second or less, 
stick forces exceed steady maneuvering flight grad- 
ients. This characteristic is not objectionable. Pull-up 
and return rates of 3 seconds or over usually result 
in gradients similar to those obtained in steady 
accelerations. 


A stick-free pitch-up is encountered when mak- 
ing decelerating turns from supersonic trim speeds. 
Decreasing back forces are required above 2.5g and 
the aircraft will maintain 3g with the stick free. This 
condition is encountered with the trim servo on or 
off, as may be seen in Figures 37 and 38, Appendix J, 
and results from the combined effect of decelerating 
through the trim change and the bob weight effect 
of the yoke stick. 


dynamic lateral-directional 
stability 


The airplane meets Air Force requirements in 
dynamic lateral-directional damping, since oscilla- 
tions damp to 0.10 amplitude or less in 1 cycle with 
the yaw damper operating. No significant difference 
in the damping is noted with addition of either the 
turn coordinator or sideslip feedback. A barely per- 
ceptible high frequency oscillation accompanied Бу 
light buffet persists in the speed region from .96 to 
1.0 true Mach number with the yaw damper operat- 


ing. This is annoying but is not considered unsatis- 
factory since it occurs in a seldom-used region of 
flight. 


Little damping occurs with the yaw damper ой. 
As shown in Figures 46 and 50, the aircraft oscillates 
at a frequency of approximately 14 cycle per second, 
cequiring 115 cycles to damp to У» amplitude. 


The production yoke stick produces an undesir- 
able effect сп the dynamic lateral-directional charac- 
teristics. A sharp lateral disturbance of the control 
stick causes a chatter іп the control system, and an 
elevon oscillation of approximately 3 cycles per sec- 
ond. This persists for 3 to 4 cycles, and is followed 
by a slower oscillation in the natural frequency of the 
aircraft. This is caused by the bob weight effect of 
the stick coupled with the dynamics of the control 
system and the airplane. At 1.1 Mach number the 
mass of the stick is sufficiently affected by the lateral 
loads to produce a continuous lateral-directional oscil- 
lation with the stick free. This effect may be seen in 
Figure 45, Appendix I. 


At Mach numbers above 0.9 the aircraft exhibits 
a small amplitude directional oscillation in response 
to a longitudinal pulse. Аз shown on the dynamic 
longitudinal time histories, Figures 4 through 17, 
Appendix I, these oscillations are eliminated by the 
yaw damper. 


Static directional stability 


Although the aircraft exhibits positive static 
directional stability in all configurations and ай alti- 
tudes, directional control does not meet the specifi- 
cation requirements since the rudder force gradient 
becomes neutral and even negative at large deflections 
such as that required for 10 degrees of sideslip in the 
power approach configuration. This is illustrated іа 
Figure 65, Appendix І. Control is satisfactory to 
the pilot; however, since positive gradients are en- 
countered in all realistic realms of flight. 


The rudder force required for a given rudder 
deflection rises rapidly with Mach number due to a 
Mach sensing device in the rudder feel system. 


The aircraft meets the Air Force Specification 
under all conditions with the sideslip feedback oper- 
ating. Nearly twice the force is required for a given 
tudder deflection with the feedback operating as 
would be required without it. (Figure 54.) 


E lateral control 


The lateral control system is unsatisfactory in 
that wings-level flight is difficult to maintain. With 
the aircraft trimmed for level flight a single maneuver 
requiring lateral control will cause the aircraft to be 
out of trim upon completion of the maneuver. This 
problem is caused by a combination of high sensitivity 
of the control near trim and high breakout forces 
from trim. The breakout friction and sensitivity at 
trim should be reduced, and in addition, positive 
centering must be provided for the yoke stick. 


The roll rate with maximum aileron deflection 
meets Air Force Specifications in the cruise configu- 
ration. Roll rates above 200 degrees per second are 
attainable at 10,000 feet with a helix angle of 0.086. 


The full lateral control capabilities of the air- 
craft cannot easily be realized, however, because the 
control stick hits the pilot's knees at three-fourths 
deflection (10.5 to 12 degrees). This reduces the roll 
capability at 10,000 feet to only 160 degrees per sec- 
ond with a helix angle of 0.066. At 45,000 feet the 
helix angle is further reduced to .06. The aircraft is 
still capable of meeting the requirement calling for 
100 degrees of bank change in 1 second after control 
initiation at altitudes below 20,000 feet. 


At speeds below 300 knots, adverse yaw tends 
to slow the roll, and at speeds above 300 knots com- 
plimentary yaw accelerates the maneuver. The side- 
slip feedback and turn coordinator decrease the yaw 
in all cases. The yaw damper, with the other stability 
augmentation devices off, initially tends to create 
adverse yaw in all rolls. The roll capabilities shown 
in Figures 66 through 69 are those obtainable within 
120 degrees of bank change with turn coordinator 
and sideslip feedback operating. Rolls through 360 
degrees with half aileron showed no increase in rate 
beyond 120 degrees of bank change. 


The lateral control does not meet Air Force 
Specifications in the power approach configuration. 
The helix angle of .03 obtainable is 40 percent below 
the required .05, although the peak roll rates of 35 
degrees per second commenserate with the .03 helix 
angle obtainable at 180 knots IAS are adequate under 
adverse landing conditions. The principle reason for 
the low helix angle is a 0.3 second delay between 
control initiation and response of the aircraft. Only 
about 12 degrees of aileron travel, rather than the 
full 14 degree capability of the control system, is 


available because of insufficient room for full stick 
throw. 

The forces required to roll the aircraft are ac- 
ceptable in all configurations. The bungee system 
used in the lateral control system is unaffected by in- 
flight air loads and produces a force gradient of 
approximately 1 pound per degree of total differential 
elevon. 


inertial coupling 


Limited tests were performed to determine the 
inertial coupling tendencies within the limits speci- 
fied by the manufacturer. The aircraft was rolled 
through 360 degrees at 80 degrees per second with 
tHe sideslip feedback off and 120 degrees per second 
with the feedback on. 


At airspeeds above 305 knots CAS and at all 
supersonic speeds the aircraft exhibits complimentary 
yaw during elevator fixed rolls. The complimentary 
yaw is increased by down elevator. An up elevator 
input causes decreased complimentary yaw, or in some 
cases, adverse yaw. At speeds below 305 knots, che 
aircraft exhibits adverse yaw when rolled without 
elevator input. With a positive elevator input, the 
adverse yaw is increased; with a negative elevator 
input it is decreased. In no case were the yaw angles 
encountered dangerous. The roll characteristics at all 
speeds with the sideslip feedback operating are similar 
to those above 305 knots with the feedback off. 

Further discussion is included in AFFTC-TN- 
55-24, "Roll Evaluation of the F-102A" and AFFTC- 
714-56-15, "Roll Evaluation of the Е-102А with an 
Enlarged Vertical Stabilizer.” 


С trim rates and trim control 


The longitudinal and directional trim rates and 
response are satisfactory but the effectiveness of the 
lateral trim control is considered unsatisfactory be- 
cause of the excessive delay between initiation of lat- 
eral trimming action and the accomplishment of the 
desired amount of trim, This problem is amplified 
by the high sensitivity to lateral control movement. 
The steady state lateral trim rate in flight is approxi- 
mately 40 percent higher than either the directional 
or longitudinal trim rate. 


The trim rates were determined on the ground 
and inflight by trimming the aircraft through the 
maximum range available. In every case, the values 


shown аге average values over the entire range. Both 
the longitudinal and directional controls have feel 
force systems that are functions of airspeed. Since 
they affect the forces being trimmed out, they also 
affect the trim rate on these controls. The lateral con- 
trol system feel force is obtained from a bungee 
system only and is not affected by airspeed. 


Control КАШЫ MM 
Directional 1.55 0.72 200 
lateral 145 1.05 300 
Longitudinal 1.32 0.85 & 0.75 200 8 265 


stalls and low speed 
handling characteristics 


The low speed handling characteristics are good. 
The aircraft exhibits buffet at speeds well above the 
point where dangerous sink rates develop. As the 
angle of attack is increased, directional control is 
gradually lost as the rudder is blanked out by the 
wing and fuselage. Continuous use of rudder and 
aileron is required to maintain straight and level 
flight below 120-125 knots IAS. Longitudinal control 
remains good at speeds near stall and recovery is 
easily effected by reducing the back pressure on the 
stick. The aircraft was not flown at speeds below 110 
knots since spin tests had not been demonstrated. 


П approach and landing 


The recommended initial approach speed is 300 
to 350 knots IAS. The speed brake is extended and 
power reduced during the break turn to arrive on the 
downwind leg at 220 knots. Landing gear is lowered 
prior to turning on the base leg. After the gear is 
lowered the speed brake may be closed to reduce 
buffeting. А speed of 200 knots is maintained on the 
base leg, and the turn to final is started at 190 knots 
and completed at 180 knots, The optimum approach 
speed is 160 knots with power being used to maintain 
airspeed, the over-the-fence speed is 150 knots, and 
the touchdown is made at 135 knots. 


The drag chute is deployed immediately after 
touchdown while the nose wheel is stili off the 
ground. The drag chute is in line with the cg so that 
no pitching moment is created by deployment. Direc- 


tional control remains good upon deployment, and 
yaw due to crosswind is slight. The nose wheel is 
lowered at 100 to 110 knots IAS by use of the 
longitudinal control. 

Braking action during landing is unsatisfactory. 
Caution must be used when braking due to the heavy 
pedal forces and lack of feel in the brake system. 
Heavy braking will cause skidding, and with the ex- 
cessive lag in brake release a blown tire will usually 
result before the skid can be stopped. Positive and 
effective braking action requires that anti-skid devices 
be incorporated in the brake system. 


Drag chute deployment is not reliable. Fifteen 
failures occurred in 100 deployments accomplished 
during Phase LV and Phase VI testing. The drag chute 
deployment time is satisfactory, but an additional 
second is required for deployment if the landing is 
made with the speed brakes closed. 


engine operation 


Continuous engine stalls occur with a combina- 
tion of low indicated airspeed and low power setting 
at high altitude. During one flight at 45,000 feet alti- 
tude the throttle was slowly retarded to idle, causing 
steady compressor stalls. Throttle movement had ао 
effect upon recovery and the aircraft was dived at 0.9 
Mach number to prevent the exhaust temperature 
from exceeding the maximum limits, Dive recovery 
was made just below 30,000 feet and, as airspeed de- 
creased, slow throttle advancement permitted engine 
acceleration through the stall region. This incident 
is similar to several encountered during the Phase VI 
F-102A program. One of the Phase VI aircraft was 
provided with a modified bleed valve schedule that 
eliminated this difficulty. All aircraft should be 
equipped with an optimum bleed valve schedule as 
soon as possible. 

On several high final approach landings the 
throttle was kept in idle. When attempting to add 
power for the last pact of the final approach several 
compressor stalls were experienced which delayed 
engine acceleration approximately 5 seconds. This 
was accompanied by a loss in airspeed of 5 to 10 
knots, The need for stall-free engine operation at low 
altitude, low airspeed and low power setting is 
mandatory from a safety standpoint. 

The test aircraft did not have the extended ramp 
on the inlet duct, and very annoying duct rumble and 
buzz were experienced above 1.2 Mach number. 


Я control friction 


The aileron and rudder break-out forces are ex- 
cessive and exceed the requirements of Air Force 
Specification MIL-F-8785 (ASG). The static break- 
out friction for the lateral control system at the trim 
position exceeds the specification by 1 pound, or 50 
percent. Both lateral and directional break-out friction 
are much less at other than trim positions. 

The static break-out forces as measured after 
flight No. 7 are as follows: 


Maximum Alawable 
Break-out Break-out Force 
Contrat Force-Ihs. MIL-F-8785 (456) 


Longitudinal 3 3 
Lateral 3 „2 
Directional Ш 7 
The static friction calibrations were obtained by 
moving the controls in slow, short movements so that 
the break-out force was measured with each move- 
ment (see Figures 75 through 77). No in flight 
control friction data was obtained. 


соме 135546 


Тһе stability and control characteristics of “һе Е-102А 
with stability augmentors operating are considered satis- 
factory for an all-weather interceptor. Without „the sta- 
bility augmentors operating the aircraft could be flown 
safely, but would probably be unable to successfully 
accomplish an intercept mission. 

Several deficiencies which are annoying but do 
not seriously decrease the combat effectiveness were 
encountered. 


1. The yoke stick prevents effective use of full aileron. 


2. The bob weight effect of the yoke stick produces 
undesirable dynamic effects. 


3. Lateral and directional control break-out friction is 
excessive and lateral control sensitivity near trim 
is too high. 


4. Longitudinal control forces are excessive above 
50,000 feet at Mach numbers greater than 0.9 and 
in the power approach configuration with a for- 
ward cg, but forces are too light below 35,000 
feet at Mach numbers below 0.7 in the cruise 
configuration. 


5. ТЬе maneuvering force gradients are unsatisfactory 
at the extreme limits of the operational flight 
envelope. 


6. Forces required to obtain a given value of normal 
acceleration during abrupt pull-ups vary with the 
speed of the control input and return to neutra]. 


NIS 


It is recommended that the following 
items be corrected as soon as possible: 
1. The throw of the lateral control system be 
modified to allow the pilot to obtain full 
aileron. 
2. The rudder trim switch be relocated to 
the left console for easier operation. 
3. The belt length or its installation be 
changed to insure sufficient adjustment range 
for all pilots. 
4. A priority system pneumatic pressure gage 
be installed in the cockpit. 
5. The lateral trim control be modified to 
give less lag between control initiation and 
aircraft response. 
6. The lateral break-out friction and control 
sensitivity near trim be reduced. 
7. А positive detent or catch be provided to 
hold the emergency gear extension handle in 
place when activated. 
8. Canopy cinch down operation be made 
more reliable. 
9. Тһе fuel quantity indication be modified. 
to allow the pilot to read both the total fuel 
and the quantity in each wing. 


== 


10. The time delay between release of the 
brake pedal and actual release of the brakes 
be eliminated. 

11. The present altimeter be replaced with 
an altimeter which provides a “barber pole” 
indication of aircraft altitude below 15,000 
feet. 

12. Steps be taken to eliminate engine com- 
pressor stalls. 

13. The extended ramp on the inlet duct be 
installed on all aircraft. 

14. Ап anti-skid device be installed in the 
brake system. 

15. The attitude indicating system be modi- 
fied so that loss of either roll or pitch signals 
will cause the "OFF" flag to appear. 


Тһе following items are less critical but 
should be accomplished as soon as feasible. 
1. A bob weight be added to the longitudinal 
control system to offset the weight of the yoke 
stick. 
2. The oxygen hose length be increased 6 
inches. 


3. Тће drag chute control mechanism should 
be modified to insure positive engagement 
and retention in the aft "DEPLOY" position. 
4. A plainly visible accelerometer should be 
installed in all F-102 aircraft. 

5. The surge of ventilation air on initial 
engine run-up and take-off should be 
eliminated. 

6. The angle at which the ladder for cock- 
pit entrance hangs be modified so that the pilot 
moves forward toward the airplane. 

7. А means be provided to positively lock 
the canopy in any position during taxi 
operations. 

8. Тһе "T" on the canopy locking handle 
be oriented horizontally. 

9. 'The control handles for the drag chute, 
emergency gear extension and canopy lock- 
ing be identified by placarding directly on 
the handles. 

10. The flight mode switch be called "STA- 
BILITY AUGMENTATORS" and the label- 
ing be changed from "DIRECT MANUAL" 
and “MANUAL” to "ОМ" and “OFF.” 

11. The anti-ice switch be replaced by one 
similar to the cabin pressure switch in this 
aircraft. 

12. The number of rheostat switches used to 
control cockpit lighting be reduced from five 
to three. 


13. Small indicator lights should be installed 
on the fuel*selector panel to show open posi- 
tions of the fuel shut-off valves. 

lé. The windshield anti-reflection curtain 
should be replaced with a durable fixed 
divider. 

15. The landing gear warning light should 
be relocated with a red light located on the 
instrument panel. 

16. Sensing should be changed on the land- 
ing gear warning light so that it operates at 
altitudes below 10,000 feet and airspeeds 
below 200 knots IAS. 

17. The present primary heading reference 
should be replaced with a system which pro- 
vides accurate heading indications during 
turns. 

18. Тһе turn and slip indicator should be 
aligned so the instrument longitudinal axis 
is parallel to the aircraft flight path longi- 
tudinal axis. . 

19. The afterburner selsyn indicator be 
changed so the “OPEN” indication will em- 
ploy black letters on a white background and 
the “CLOSE” position white letters on a black 
background. 

20. The present nose wheel steering switch 
be replaced with а flat-top switch similar to 
the ignition switch. 

21. The rudder break-out friction be reduced. 


Тһе elevon data presented in these plots тау ђе іп 
error by as much as plus or minus one-half degree when 
compared with data from a different flight. These errors 
result from zero shifts, which were impossible to detect 
due to the differential action of the elevons. The data on 
any single maneuver should have an accuracy of approxi- 
mately plus or minus one-tenth degree. 

Elevator angles are taken as the average of the two 
elevon positions. The terms elevator and average elevon 
are used interchangeably throughout the report. 

Aileron angles are taken as the difference between 
the two elevon positions. The terms aileron and differential 
elevon are used interchangeably throughout the report. 
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Figure No. 6 
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Figure Мо. 10 
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Figure Мо. 14 
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Figure Мо. 15 
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general aircraft information 


WING: 
area, 695.05 sq. ft. 
зрап_______________________38 ft. 1.6 in. 
МАС_________________ 23 ft. 9.1 in. 
aspect ratio 1. 2189 
airfoil section — 1 . . . . МАСА 0004-65 (mod) 
incidence 09 
dihedral 0 
leading edge sweepbock___ _ | 602 
trailing edge sweep forward. 89 
camber 47.5 percent С 


VERTICAL ТАЙ: 
area CCB. sq. ft. 
span ft. 
МАС 10.513 ft. 
aspect ratio 1.10 
airfoil пл МАСА 0004-65 (mod) 


leading edge sweepback____.60° 

trailing edge sweep forward. 5.0° 
FUSELAGE: 

length (including boom) __68 ft. 3.3 in. 

wheel base J  ... 23{13.9їп. 

tread (main wheels). — 14 ft. 6.0 in. 
ELEVONS: 


ава 684. ft. 
SPan ft, 10.75 in. 
deflection — 34» —19* 


RUDDER: 
area. 7.43 за. ft. 
deflection. 25° 


FIN: 
ага _ 60.90 sq. ft. 
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O flight limitations 


ENGINE: 
Maximum power. 


1 minute on ground 
15 minutes inflight 


Military power. 5 minutes on ground 
30 minutes inflight 
exhaust gas temperature... 630 °C below 


35,000 ft. 
limit... 660 "С above 
35,000 ft. 
AIRSPEED: 
бемол 510 knots 


1.25 Масћ number 
gear extended ___________ 220 knots 


drag chute... 160 knots 
сапоруореп 30 knots 
гат air turbine  345Елов 


LOAD FACTORS: 
погта! 5.59 ~2.4g 
lateral 1.39 


Aircraft is restricted from inverted flight and to 3 
seconds of zero or negative g flight. 


ROLL LLMITATIONS: 


Maximum roll rate of 80° second for continuous roll 
maneuvers with sideslip feedback off. 


Maximum rate of 120° second for continuous roll 
maneuvers with sideslip feedback on. 


Unrestricted in roll rate in the top two quadrants. 


Uncoordinated maneuvers are prohibited. 


O miscellaneous 


Armament Бау doors closed in flight. 
Pilot assist system deactivated. 

Inlet duct ramps not installed. 

Pitot heater inoperative. 

No instrument panel lighting. 


E fight control systems 


Longitudinal and lateral control is accomplished Бу 
movement of the elevons; in parallel motion as elevators, 
differentially as ailerons or in any combination of the 
two motions. Conventional stick movements are em- 
ployed for elevon control. These control surfaces are 
actuated by irreversible full hydraulic power control 
systems which include artificial feel, gyro-stabilized yaw 
and pitch damper systems and trimming devices. Pilot 
control motion mechanically meters hydraulic pressure to 
the control surface actuating cylinders. The control sur- 
faces move only while the controls are being moved. 
When pilot control motion stops, a mechanical follow-up 
mechanism shuts off the control valve. 


A conventional rudder affords directional control. 
The rudder surface is actuated by an irreversible full 
hydraulic power system including a gyro stabilized yaw 
damper system, a trimming device, a turn coordinator 
and sideslip feedback. The hydraulic power system func- 
tions in the same manner as described above. 


Elevator feel force is made proportional to control 
displacement by a variable linkage. A pneumatic cyl- 
inder, modulated by dynamic pressure, provides a магіа- 
tion with airspeed. А trim servo automatic trimming 
device that senses Mach number provides positive con- 
trol in the unstable transonic speed range. Rudder feel 
is obtained from the combined action of an overload 
control spring assembly and a piston type feel cylinder 
which is loaded by amplified dynamic pressure. This 
system limits the lateral acceleration to a safe maximum, 
yet provides adequate travel for maneuverability. Aile- 
ron feel is made directly proportional to control displace- 
ment by a simple spring device. 


Trim is accomplished electrically by displacing the 
control surface positions and in turn repositioning the 
neutral point of the cockpit controls. 


B fuel system 

АП fuel is carried in right and left wing tank sys- 
tems. Each system consists of three integral tanks. Except 
for a common, single-point refuel-defuel fitting the two 
wing systems are independent of each other, and feed 
fuel to the engine through a common supply line either 
simultaneously or separately. Tank pressurization forces 
fuel from the ай outboard tank to the forward tank and 
then to the aft inboard tank where the booster pump is 
located. Total fuel capacity is 1,110 gallons, 1,084 
gallons of which is usable fuel. 


Ы power plant 


А Pratt and Whitney J57-P-23 turbojet engine with 
afterburner (flap type nozzle, single cylinder, sheet metal 
flap) is installed in this aircraft. The engine is rated at 
16,000 pounds sea level static thrust with afterburning 
and 9,880 pounds non-afterburning. 


weight and balance 


The aircraft was ballasted prior to initiation of the 
program to a forward center of gravity at combat weight. 
The gross weight at engine start was 27,500 pounds 
including pilot, fuel and oil. The center of gravity varied 
with. fuel consumption from 28.65 percent MAC at engine 
start to 23.5 percent MAC when the fuel load was ex- 
pended. During (бе test program the aircraft was rebal- 
lasted to 27,400 pounds with a center of gravity of 31.7 
percent MAC at engine stort. With this loading it was 
necessary to burn 1200 pounds of fuel to arrive at a 
center of gravity of 30.5 percent at take-off. The fuel 
expended center of gravity was 27.5 percent MAC. The 
aircraft was finally ballasted to a gross weight of 27,600 
pounds with a mid center of gravity. The center of 
gravity was 29.8 percent MAC at engine start and 25.1 
percent MAC with the fuel expended. 


lest instrumentation 


Pilot's Panel: Time of Day 
Angle of Attack Correlation Counter 
Angle of Yaw Lateral Trim Position 
Airplane Attitude Longitudinal Trim Pesition 


Indicated Airspeed Directional Trim Position 
Indicated Mach Number Fuel Flow Totalizer 
Pressure Altitude Afterburner Nozzle Position 
Rudder Surface Position Turbine Discharge Pressure 
Left Elevon Position Directional Heading 

Right Elevon Position 


Normal Acceleration Oscillograph: 

Rate of Roll Angle of Attack 

Total Fuel Angle of Yaw 

Engine rpm (High Longitudinal Stick Farce 
Pressure Rotor) Longitudinal Stick Position 

Turbine Exit Temperature Lateral Stick Force 

Afterburner Nozzle Position Lateral Stick Position 


Correlation Counter Rudder Surface Position 
Outside Air Temperature Rudder Pedal Force 

Time of Day Left Elevon Position 

Turn and Bank Indicator Right Elevon Position 
Directional Heading Normal Acceleration 
Fuel Flow Totalizer Lateral Acceleration 

Free Stream 
Differential Pressure 


Photo Panel: Free Streom 
Indicated Airspeed Static Prassure 
Pressure Altitude Rate of Roll 
Airplane Attitude Rate of Yaw 
Outside Air Temperature Rate of Pitch 
Normal Acceleration Angle of Bank 
High Pressure Rotor rpm Angle of Pitch 
Low Pressure Rotor rpm Instrumentation 


Voltage Reference 
Camera Pulse Interval 


Turbine Discharge 
Total Temperature 
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ABSTRACT 


Тһе Е-102А has no stability and control deficiencies 
which seriously affect из all-weather intercept capability 
as long as the stability augmentors are operating. The 


aircraft can be flown safely without stability augmenta- 


поп. but its ability to successfully accomplish an intercept 


mission under these conditions is questionable. 
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INTRODUCTION 


Phase IV stability and control flight rests were 
conducted on F-102A USAF S/N 53-1796 (о obtain 
data for the Ріїогя Handbook of Operating Instruc- 
tions and to determine compliance with the flying 
requirements of Military Specification (N11 
(ASG), 


The tests were performed at the Air Force Flight 
Vest Center, Edwards Air Force Base, between 19 
April and 14 Sepremher 1956. The program consisted 
of 4) Hights, requiring 38 hours and 55 minutes, 

The F102A is а single-place, high altitude, all 
weather interceptor powered by а J57-P-23 jer engine 
gated ас 16,000 pounds static thrust with afterburning. 

The airplane is equipped with yaw and pitch 
dampers, а tura coordinator, and a sideslip feedback 
The sideslip feedback is provided only on the “small 
tail" airplanes until such time as they are retrofitted 
with a vertical tail of 40 percent larger area. (The 
first 62 production aircraft. will initially have the 
small tail.) Qn the test aircraft provision was made 
to control the yaw and pitch dampers, turn coordi- 
nator, and sideslip feedback individually. On the 
standard aircraft опе switch would control all these 
functions, ў 

The dual head “yoke” stick, with radar control 
in the feft grip, was installed during the tests. 


The control system employs two separate irrever- 
sibie hydraulic systems with a bungee system ro pro- 
vide feel, In addition to the bungee system there is a 
“д” (dynamic pressure) sensing device in the direc- 
tional and longitudinal systems to vary control force 
with airspeed, and an automatic trim servo in the 
longitudinal system to compensate for unstable stick 
force in the transonic region. Control is provided by 
elevons located on the trailing edge of the wing and 
by a conventinnal rudder. 

The airplane is characterized Ву a thin, 60 de- 
gree delta wing and half delta vertical tail, à sharp 
"V" shaped сапару, waisted fuselage, two air intake 
ducts on the sides of the Гизсіаре, and а fully enclosed 
armament bay. The main gear retracts inboard into 
the wing and fuselage, and the nose gear retracts 
forward into the nose section of the fuselage. А 
clamshell type speed brake is installed above the tail 
cone. The speed brakes also асі as doors for the drag 
chute compartment. 
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cockpit evaluation 


Entrance. to the cockpit is made by climbing а 
ladder attached to the left engine duct І is difficult 
су climb che ladder when wearing full flight equip 
ment, since іг hangs past che vertical. Fhe ladder 


should be modified so that the pilot moves forward и 


toward the airplane ду ће climbs up. Emergency 
ground exit can be made by hanging from the engine 
duct and dropping го the ground. 

The canupy hold-open rod consists of a tubular 
metal bar attached. го the canopy, which rests on а, 
receptacle inside the canopy sill. The rod is unsatis- 
factory for taxi operation, since winds above 30 knots 
will cause the canopy to fly up with possible damage 
tu the airplane, and vibration from taxi operation 
may cause the hold-open rod to slip, allowing the 
canopy to close with possible injury to the pilot. 
Since гах! operation with the canopy closed in hot 
weather causes excessive. pilot discomfort, а means, 
should be provided to positively lock the canopy ini; 
any position, 

The “Г on the canopy locking handle is orienred 
vertically, The pilut rubs his knuckles against. the 
side of the cochpit whea moving the handle, and the 
handle partially obstructs view of (Ве first three or 
four warning lights on the warning light panel when 
it is ın the forward position. Both of these discrep- 
аа в» van Бе eliminated. Бу orienting the "Т" 
horizontally. 

When the canopy is almost shut, high pressure 
зи ds relieved from the counter balance cylinder to 
perimit the locking claw» tu be engaged easily, Оп 


several occasions the air was пог released, and two 
or three attempts and up to 10 minutes were required 
to get the canopy closed. Aside from апоуапсе and 
pilot effort involved, scramble take-off procedures 
cannor tolerare the time lost іп this simple operation. 
Canopy cinch down must be made more reliable. 
The control handles for the drag chute, emerg- 
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сасу gear extension, and canopy locking should be J 


identified by placarding directly on the handles. 

The rudder trim switch, located оп the instru- 
ment panel pedestal behind the control stick, is diffi- 
cult to locate and operate. Since the rudder trim is 
used frequently, the switch should be made more 
accessible by moving it to the left console as near the 
throttle. quadrant as possible. 

Labeling of the yaw and pitch damper swirch is 
ambiguous, It is called a “FLIGHT MODE" switch 
and its two positions are labeled “DIRECT MAN- 
UAL” and "MANUAL." The switch should ће 
labeled "STABILITY AUGMENTORS" and the two 
positions labeled "ON" and "ОВЕ." 

The anti-ice switch is three position: “AUTO. 
MATIC" in the up position, "ОВЕ" at center, and 
"MANUAL" in the down position, When the switch 
is moved from "AUTOMATIC" to "OFF," the pilot 
can easily overshoot to the "MANUAL" position and 
deplete his anti-ice fluid reservoir ‘The switch should 
be replaced Бу one similar to the cabin pressure 
switch іп this aircraft, which would eliminate the 
possibility of inadvertently moving the switch to the 
"MANUAL" position. 
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Vise rheostat swin hes aie presently used (o can 
trol cockpit fighting: 1 Right instrument group edge 
үүд ond. «ет а compass, 2. instrument. panel 


(other thin flight jostiuments) edge lighting; 3. con- 


sole edge lighting: $ instrument panel flondliphting: 
шиї 5 сетне Ппод ин, The number of controls 
should hr пока то three то simplify the problems 
uf conti] сепи абе and operation, One control 
should he provided for all 115 volt АС edge lighting, 
une conttol for fioodhghting, and the third for the 
instrument High group lighting (28 volt DC). 

Hic МА 4 lap Бей cannot be pulled tight enough 
tn hold ва pilot securely. А seat belt which can 
be adjusted to fit all. pilots is considered mandatory 
from а safety standpoint, 

The oxygen hose provided as part of che ship's 
system 16 not long enough for proper use with the 
МС bor MC-3 altitude suit. The length of the oxygen 
hose should be increased at least 4 but not more than 
6 inches It is believed that a hose longer chan 36 
inches (Съ inches longer than that presently installed) 


may interfere with operation of cockpit controls. 

The present fuel quantity indication allows a 
check of (oral fuel on board and fuel remaining in 
the No, š tank in each wing, hut does пог permit a 
check of the total fuel remaining in each wing. In 
the case of asymmetric fuel flaw such as with a flow 


divider failure, it is mandatary for the pilot to be 


и 


able to monitor the total fuel remaining in each wing. v 


The system should be modified to allow the pilot to 
read beth the total fuel and the quantity in each 
wing. 


There is no immediate and positive means by 


which the pilot can determine if the fuel shut-off o ° 


valves have operated properly in accordance with 。 
the position of (ће fuel shutoff valve selector control. 
Small indicator lights should be installed on the fuel 
selector рапс! to show open positions of che shut-off 
valves, 

The windshicld anti-reflection curtain sags, 
stretches, and it is easily torn, resulting іп interfer w 
ence with che pilots vision, [t should һе replaced 
with a durable. fixed divider. 

The high pressure pneumatic system incorporates 
а prior ty valve to provide a reserve of 1500 psi air 
pressur^ for emergency gear extension, ram air tur- 
bine displacement, drag chute operation, and whet! 
brakes A cochpit warning light indicates that (Ве 
спите учет has depleted to 1500 psi, hut does пої 
show Ue priority system air pressure. If the air pres- 


sure in this system were low the pilot соні mike а 
landing unaware of an emerging that would Коле 
him without one or beth wheel brakes, and мен 
а drag chute. A priority system pressure gige should 
he provided in the cockpit to give che pilor an indi 
cation of priority system pressure. 


The landing pear warning light, located in che 


landing pear control handle, is difficult to see aud ж 


should be replaced with a red light located. on the 
instrument panel, In che present installation, the Пећи 
comes on when the gear is not down ard Tocked at 
altitudes below 10,000 feet and at airspeeds helow 
275.300 knots TAS, When flying adverse weather 
holding patterns, the light is on ducing the prepara 
tory phases to landing. Besides being annoying to the 
pilot, the early actuation of the light reduces its value 
as а warning device. Sensing should be changed чо 
that the light is actuated at 200 knots LAS and below. 


‘The emergency landing. gear extension control 
must usually be held in the aft (extend) position, 
Аза consequence, the pilor's left hand cannot be used 
Гог operation of the power lever. ТЕ the emergency 
landing gear control slips forward it could result іп 
parcial retraction of the landing gear or possible rup- 
ture of the secondary hydraulic system, depending 
on the normal gear control handle position. Action 
should be taken to insure that all F-102 aircraft are 
provided with a positive catch to hold the emergency 
landing gear control in the aft position after operation 
by the pilot. 


Unintentional jettisoning of the drag chute has 
occurred. because of lack of a sufficiently positive de- 
tent or catch to hold the drag chute control handle 


7 dn the "DEPLOY" position. The drag chute control 


handle mechanism should be modified to insure ром 
tive engagement and retention іп the aft position. 


Arrangement of the instrument. panel is consid 
ered satisfactory and the layout appears optimized 
for the Hmited space available, There are several 
instrument. deficiencies which should Бе corrected, 
however. 


‘The turn and slip indicator gives erroncous indi 


cation when the aircraft is being rotated in a roll ¢ 


maneuver, or when rolling into ar out of а turn. The 


` Я В ñ ñ . ше 
indications аге often opposite (о the direction of the 


turn being initiated. The indications are correct опіу 
after а steady state turn has been established and i 
being maintained. The installation should be changed 


so that the instrament is oriented along che Might г 
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бо Ган Д баз актам ра se brake pedal Ка aae аа ана Раць pedal | 
шаг l La staat но рам fores are харина te mee braking anun, and ai 

A Pai а] ма ни ler hould he m y Уну ater iti dere will hah the wheel 
до лоза Б Да aft 

ba абар тепе ul the P-lODA Е 
Iy UN аатор sed ob 1-2 дуго magcc compass Я take-off ! 
and e elio dd tte miraton Indications. are є Тайна! run-up and ааћеоћ are accompanied Ву 
гэгээг «уй? a surge ої venrilatiun air, which Ым» Чом in the | 
tacos на, and upon corapledon of che turn, Frrars;! (в pilots face. Since (his impaies vision, it Ба definte уа 
as loge as 20 degrees have been мей and іс лын 7 hazard to safe flight and should be corrected às soon 
always ићи со sarie ac an exact heading. Ч as possibk. 

fhe prosene altimeter has been misread by as деуі The controls are trimmed automatically prior tu 


'tuacng a push button. in the соскри. 


mink as 10,009 feet during high performance de ҮГ take-off ћу 
This sets the rudder and aileron trim at zero degrees 


and the elevator to 5 degrees up. The aircraft і» 
aligned with the runway using позе wheel steering. 


А А А А i 
мои This should be alleviated by installing. ani 


«Пили tee which provides а “barber pole" indication ий” 
at анаға alude below 15.000 Feet. з 
After the engine check at military power is completed 
the brakes are released with (Ве nose wheel steering 
engaged, After the first 1 or 2 seconds of acceleration 
are completed and it і» assured chac directional con- 
? trol is being mainrained, the afterburner is lighted. 


ihe present sëbyn indicator must be read to 
dere nine afterburner nozzle роу и, since the розі- 
uon dindteadions look alike. The indicator could Бе 
used әлеге rapidly И che "OPEN" indication were 


Ма, letters on a white background, and "CLOSE 2. > . ñ що 
- А distinct increase in acceleration. will indicate а 


Were white letters on a black background, й А 
successful afterburner light. 


Phe КАЗ-ММ-2 remote аинийе indicator has 
an OFF" flag which indicates complete AC ог DC 
power failure. Flectrical failures in pitch or гай 


lr is recommended thar позе wheel steering be i 
engaged during the afterburner light. А severe «кесе е, 
tional change when the afterburner is lit indicates а! 


Compottents will give erroneous readings опоре in- : А ñ 
malfunction of the afterburner eyelids and requires 


the afterburner to be shut off, power reduced w idle, | 
and the take-off aborted. 


мінлили but no warning is provided. The attitude 
ШЕЛ system should ђе anodified so that loss of 


сине roll pitch signals will cause the “OFF flag 
бо тура. Nose wheel steering should be discontinued 


when the rudder hecomes effective at approximately 
70 knots LAS, Differential braking should not be re- 


гама and ground handling quired but could be used cauriously if necessary, The 


Ube амид and ground handling characteristics airccaft із easily rotated. to take-off attitude at 125 
ul she І ПА are generally satisfactory. Visibility to knots TAS using lighe stick forces wich cither а for- 
Па Cont and sides is satisfactory, but the arca aft of ward or aft center of gravity, and becomes airborne 
e wing пре санло be seen due to the canopy de at 150 knots. 
эвсэг УК er near idle power is adequate for ай taxi The élevons should be left near the trim position 
запом» except initial movement from stand still. ший 125 knots TAS is obrained, then sutheient Force 
N «Веі меегіпр response is rapid and smooth, should be applied to rotate the aircraft to che desired 
ex cq (hat the high rudder force causes the aircraft attitude. No advantage is obtained by applying up 
бозган our mort quickly than desired during elevon at low speeds. Figure t, Appendix | shows а 
fooottty from a short radius tura. Тре «onfiguratiun time history of a take off wherein pull forces were 
o (he nose wheel steering switch and the force re- maintained throughout most of Ше take-off roll. 
sed to keep the switch in ilie ENGAGE" position „6 Figures 2 and з illustrate а takeoff where back pres- 
цолын an hand Зайдас, А нөр switch similar T sure was applied at the optimum позе wheel НОЙ 
ис spring tenson} speed, In each. instance, the aircraft: responded ai 
sald hi a bester insudlauon nearly Ше same speed. With an aft ig, full up elevon 

Но Кид arion ang [ах operation 15 unsatis- could cause rates of rotation at позе wheel Híft-oll that 
f uty an tbat there ds lele relationship berween would be diilicult to control. 
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Ite сары заа есца збег becoming airborne 
fetes thaca Па be милом мо (Fat (hç ia М 


lag цен may be tully retracted разе бо АД ihe 


gar інен speed ut 220 hnoo [As Бал harge» 


we к: З ди асе ме 


Tisi ganz пићсасу power ts жанға”, ере 
toc the | aper саће он cull, shallower curb анд, 
and мис деи 

қан» be 
meen Glove uf the pedab and ual cele ee ol che 
brakes, This results ut 
celease af the brakes широти dire vil unntrwl 


А nme мш ot as much as 2 seconds 


Же» пой ми лас 


in the саће od roll Phe cune lig Маи tele tes ol 
the brake pedals 4nd che actual release ot (bç be hes 


should ће eliminated. 


dynamic longitudinal stability 


Wirh che pitch. damper ulf the шатан does nat 
meer МИ -Ё-8785(А50) Specifications, which ге 
quire tt at oscillations damp to O1 amplitude i ene 


ЦЭГ 
4 45000 
5 45000 
6 «30,000 
7 35,000 
в 35000 
9 35.000 

10 35,000 

Н 35000 

12 35,000 


13 35,000 
14 10,000 


15 10,000 
16 10.000 
17 10000 
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Maen No 
1.07 
09 
11 
1.1 
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11 
09 
0.9 
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07 
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0.5 
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В static longitudinal! stability 


The static Jongitudinal characteristics of the 
Е-102А are similar to those of other transonic and 
supersonic aircraft, Stability is positive at all altitudes 
in the low subsonic speed region, but is nearly neutral 
berween/0.75 and 0.9, Mach number, as shown in Fig- 
ure 24. The trim change associated with transonic 
flight begins at approximately 0.75 Mach number at 
low altitudes, and at 0.85 to 0.9 Mach number at 
high altitudes. А pull force of approximately 8 
pounds is required to maintain level flight while 
accelerating from 0.9 со 1.1 Mach number at 35,000 
feet with a center of gravity of 26.9 percent МАС. 
With an aft center of gravity (30.3 percent MAC), 
the pull force is decreased to 5 pounds, as shown in 
Figure 22, Appendix І. 

Тһе aircraft is equipped with an automatic trim 
servo to compensate for the trim change in the tran- 
золі and supersonic region. The trim servo auto- 
mati.ally retrims the elevons up from 0.85 со 1.1 
Mads number, which completely eliminates the stick 
force reversal in this speed repion. Аз shown іп Fig- 
ures 19 and 21, a push force of approximately 12 
pounds is required to accelerate from 0.9 to 1.1 Mach 
number with the trim servo operating. 

Although trim servo operation is satisfactory, 
one minor deficiency was noted. When the trim servo 
system is engaged supersonically and the aircraft із 
slowed to minimum flying speed without manually 
rerimming, the pull forces required decrease at speeds 
beluw 0.85 Mach number, (Figure 21, Appendix I). 


Catibrated 
Airspeed 
Knots 


325 
225 
240 


This is пос an unsatisfactory condition since the тіпі- 
mum pull forces are in excess of 10 pounds, and in 
ordinary operation the aircraft would be manually 
retrimmed. It should also be noted that the operating 
limits of the trim servo had not been finalized at the 
time of the Phase ІУ tests, 

The low speed stick-fixed neutral points were 
found at lift coefficients of 0.20, 0.30, and 0.40. The 
neutral point was found to vary from 32.8 percent 
MAC at a lift coefficient of 0.40 со 37.6 percent MAC 
at a lift coefficient of 0.20. The neutral point ас high 
lift coefficients or low speed appears from extrapolated 
data to be approximately 2.5 percent MAC aft of the 
present flight limit of 30.5 percent МАС. 


trim changes 


The longitudinal trim changes resulting from 
speed brake operation, afterburner operation, and 
landing gear extension are small, and the forces re- 
quired are generally within the control friction band. 
Lighting the afterburner causes a dynamic oscillation, 
which damps out quickly without pilot effort. (lig. 
ure 26, Appendix 1.) No trim change is evident after 
the oscillation. This oscillation could be caused by 
non-simultaneous opening of the afterburner eyelids. 

Trim changes were determined by trimming the 
aircraft for level flight, introducing the variable, and 
maintaining level flight. The change in forces and 
posirions are summarized in the following table. 


LONGITUDINAL TRIM CHANGES 


АЊА, ы БНН чапашо WM Fords change 
35000 up Іп Sp Вгко — 0.7 dn Negligible 
20,000 up Іп Gear Пп 1.3 dn 5 Lbs. Forward 
35,000 up In А/В on Мопе Negligible 


Ш maneuvering flight 
Тһе maneuvering force gradients are unsatisfac- 
tory at the extreme limits of the operational Піры 
envelope. 
The force gradient is excessive above 0.9 Маі, 
number at $0,000 feet. As shown in Figure 27, the 
gradients of 30] pounds рег р at 26.9 percent MAC 


Pes Hk 


vs 


and, 25 pounds per p ar 400 percent МАС, obrained 
at 097 Mach number greatly exceed the 9 pounds 
per g лли permitted. hv Air Томе Specifica 


tens, Lhe gradient аб supersanic speeds at 55,00 
feet іх also excessive as may ће seen in ligure 20, 


The force gradient of only 2.5 pounds рег д 
obtained: nt 0.72 Mach number and 45,900 feet. as 
shown in Figure 52, is less than the 3.5 pounds рег 

... здана ЗИ 1 
R minimum allowed ћу the specification. Maneuser- 
ing gradients are satisfatcory throughout the remain- 


Ë 


of the power approach configuration with a forward 


der of (ie subsonic t regime, with the exception 


cg where the force pradient is excessive. 


Fore gradient characteristics during sudden 
pull ups are. inconsistent and undesirable under сег- 
tain conditions. If the stick is displaced and returned 
to neutral іп from I to 2 seconds, the stick force per 
В is sometimes less than that required for steady ma- 
neuvering Пішім, which is contrary to. МП.-Е-8785 
(ASG) requirements. However, if the stick is dis- 
placed and returned to neutral іп 1 second ог less, 
stick farees exceed steady maneuvering flight prad- 
ients, Tis characteristic is пог objectionable, Pull-up 
and return rates of 3 seconds or over usually result 
in gradients similar to those obtained in steady 
accelerations. 


А stick-free hitchru is encountered when mak- 
ing decelerating turos from supersonic trim speeds. 
Decreasing back forces are required above 2.5g and 
the aircraft will maintain 3g with the stick free. This 
condition is encountered with the trim servo on ог 
ofi, as п ay be seen in Figures 37 and 38, Appendix 1, 
and results from the combined effect of decelerating 
through the trim change and the bob weight effect 
of the yoke stick. ! 


„е 
dynamic tateral-directional 
stability 


The airplane meets Air Force requirements іп 
dynamic lateral-directional damping, since oscilla- 
tions damp to 0.10 amplitude or less in 1 cycle with 
the yaw damper operating. No significant difference 
іп, the damping is noted with addition of either the 
turn сочгфтагог ог sideslip feedback. A barely per- 
ceptible high frequency oscillation accompanied Бу 
light bret persists in the speed region from .96 to 
1.0 true Mach number with the yaw damper operat- 


и 
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и 


ing. This is annoying but пор considered unsatis: 
factory since it occurs. іп a seldom used region of 


дїн. 


Little damping occurs with the saw damper aff 


As shown in Figures 46 and 50, the aircraft oscillates 
at a frequency of appr 


(ely 44 cycle per second, 


requiring 115 cycles to damp to 5 amplitude. 
— U = (2. 


The production yoke stick produces ап undesir- 
able effect on the dynamic lateral-directional charac- 
teristics. A sharp lateral disturbance of the. control 


stick causes a chatter in the control system, and an 
elevon oscillation of approximately А cycles per sec- 


ists for 3 to 4 cycles, and ts followed 


ond. This pers 
by a slower oscillation in the natural frequency of the 
aircraft, This is caused Бу the bob weight effecc of 
the stick coupled with the dynamics of the control 
system and the airplane. At 1,1 Mach number (ће 
mass of the stick is sufficiently affected by the lateral 
loads to produce a continuous lateral-directional oscil- 
lation with the stick free. This effect may be seen in 
Figure 44, Appendix 1. 


At Mach numbers above 0.9 the aircraft exhibits 
a small amplitude directional oscillarion in response 
to а longitudinal pulse. As shown on the dynamic 
longitudinal time histories, Figures 4 through 17, 
Appendix І, these oscillations are eliminated by the 
yaw damper. 
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static directional stability 


Although the aircraft exhibits positive static 
directional stability in all configurations and all alti- 
tudes, directional contro! does not meet the specifi- 
cation requirements since the rudder force gradient 
hecomes neutral and even negative at large deflections 
such as that required for 10 degrees of sideslip in the 
power approach configuration. This is illustrated in 
Figure 65, Appendix L Control is satisfactury to 
the pilot; however, since positive gradients are en- 
countered in all realistic realms of flight. 

"The rudder force required for а given rudder 


deflection rises rapidly with Mach number due to a 
Mach sensing device in the rudder feel system. 


The aircraft meets the Air Force Specification 
under all conditions with the sideslip feedback oper- 
ating. Nearly twice the force is required for а given 
rudder deflection with the fecdback operating as 
would be required without й. (Figure 54.) 


\ ン 


M lateral control 


по Мазар control. system із unsatisfactory in 
(ret woos level flighe is dilficult co maintain. With 
dhe мина aft uinuned for level fight a single maneuver 
нра Lateral control will cause the aircraft со be 
out ul ап upon completion of the maneuver. This 
problemi is caused by а combination of high sensitivity 
of che control near. trim and high breakout forces 
foon tink. The breakour friction and sensitivity at 
гин should be reduced, and іп addition positive 
семепац must he provided for the yoke stick. 


The roll rate with maximum aileron deflection 
meets Ан Force Specifications in che cruise configu- 
ration, Roll rates abone 200 degrees per second are 
апайунзіє at 10,000 feer with a helix angle of 0.086. 


Ihe Cull lateral conrrol capabilities of the air- 
craft cannot easily be realized, however, because Ше 
contr d stick hits the pilot's knees at three-fourths 
Чейсс ion (10.5 to 12 degrees). This reduces che roll 
сараї» шу at 10,000 feet to only 160 degrees рег sec- 
ond vuh a helix angle of 0.066. Ас 45,000 feet the 
helix angle is further reduced го .06. The aircraft is 
УШ capable of meeting the requirement calling for 
100 degrees of bank change in 1 second after control 
initiation at altitudes heluw 20,000 feet, 


М speeds below 300 knots, adverse yaw tends 
10 show the voll, aud ас speeds above 300 knots com- 
plina ntary yaw accelerates (Пе maneuver, The side. 
хир reedback and turn coordinator decrease the yaw 
in ali cases. The yaw damper, with the other stability 
лиць entation devices. off, initially tends to create 
alse se yaw in all rolls. The roll capabilities shown 
in Ригу бо through 69 are those obtainable within 
120 alegiees of bank change with turn. coordinator 
sad cideslip feedback operating. Rolls through 360 
degres with half aileron showed no increase іп rate 
Беуси 120 degrees of bank change. 


Phe lateral control. does meer Air Force 
зри на ону in (he power approach configuration. 
Mc helix angle of 03 obtainable is 40 percent below 


(he перане 05, although the peak roll rates of 55 


not 


Черкес pet second commenserare with che .05 helix 
ing obenanable ar 180 knots ТАЗ are adequate under 
*adycise landing conditions, The princi rexson Гог 
the dow hely angle is а 0.3 second delay between 
vou aub шін ston and response of the aircraft, Only 
ali a 12 degrees ot aderon travel, rather than che 
бөй dd degree capability of the control system, is 


а! 


и 


availible because of insufficient room for fult stick 
throw. 

The forces required to roll the aircraft аге uc- 
ceptable in all configurations, The bungee system 
used in the lateral control system із unaffected. Бу in- 
flight air loads and produces a force gradient of 
approximately 1 pound per degree of rotal differential 
elevon. 


inertia! coupling Figs 7! E 72 


Limited tests were performed to determine the 
inertial coupling tendencies within the limits speci- 
fied by the manufacturer, The aircraft was rolled 
through 360 degrees at 80 degrees per second with 
the sideslip feedback off and 120 degrees per second 


with the feedback on, | g 
wat әуе зе feedback © 

AAt airspeeds above 305 knors CAS and ж all 
supersonic speeds the aircraft exhibits complimentary 
yaw during elevator fixed rolls, The complimentary 
yaw is increased by down elevator. Ап up elevator 
input causes decreased complimentary yaw, or in some 
cases, adverse yaw. At speeds below 305 knots, the 
aircraft exhibits adverse yaw when rolled without 
elevator input. [With а positive, elevaror input, the 
adve 
Wess Ta 
input it is decreased.]la no case were the yaw angles 
encountered dangerous. The roll characteristics at all 
speeds with the sideslip feedback operating are similar 


го those above 305 knots with che feedback off. 


Further. discussion is included in AFFTC/TN- 
55-24, "Roll Evaluation of the F-102A" and АЕРТС- 
TN-56-15, "Кон Evaluation of the F-102A with an 
Eolarged Vertical Stabilizer.” 


trim rates and trim control 


The longitudinal and directional trim rates and 
response are satisfactory but the effectiveness of the 
lateral crim control is considered unsatisfactory be- 
cause of the excessive delay between initiation of Jar 
eral trimming action and (he accomplishment of the 
desired amount. of trim, This problem is amplified 
by the high sensitivity to lateral control movement, 
Тһе steady stare lateral trim rare in flight is арргохі- 
mately 40 percent higher than either the directional 
or longitudinal trim rare, 


The trim rates were decermined on (he ризниці 
and inflight by trimming the aircraft. through che 
maximum range available, In every case, thé values 


| 


ET 


shawn ote average л tuts aver the entire range. Both 
the fonsitiu]inat: amd. directional controls. have feel 
ft os tems dhot are functions of aie perr бине 
thes aff tt the forces being trimmed out, (hey also 
affect the trim rate on these controfs, The lateral con- 
trol sotem feel force is obtained from а bungee 
ssim сабу and іх nor affected hy airspeed, 


а | 


Rate of frim-drg "sec Ip-Highl Airspeeds 


Control Graund In Hight Knots, 145 
Directional 155 ; 0.72 200 
` daterat С145 1052 300 
Longitudinal 1.32 0.85 & 0.15 200% 265 


stalls and iow speed 
handling characteristics 


The low speed handling characteristics are good, 
The airiraft exhibits buffet ас speeds well above the 
point where dangerous sink rates develop. As the 
angle ef attack is increased, directional control is 
gradually lost as the rudder is blanked out by (he 
wing and fuselage. Continuous use of rudder and 
aileron is required to maintain straight and level 
flight below 120-125 knots IAS. Longitudinal control 
remains good at speeds near stall and recovery is 
easily effected Бу reducing the back pressure on (ће 
stick. The aircraft was not flown at speeds below 110 
knots since spin tests Һай пос been demonstrated. 


approach and landing 


The recommended initial approach speed is 300 
to 350 knots ТАЗ. The speed brake is extended and 
power reduced during the break rurn to arrive оп the 
downwind leg at 220 knots. Landing gear is lowered 
prior tp turning on the base leg. After the gear is 
lowered the speed brake may be closed tn reduce 
buffetirg. A speed of 200 knots is maintained on the 
base leg, and the turn to final is started ас 190 knots 
and completed ас 180 knots. The optimum approach 
вреба із 160 knots with power being used to maintain 
airspeed, the over-the-fence speed і5 150 knots, and 
the tou. hdown is made at 135 knots. 


The drag chute is deployed immediately after 
touchdown while the nose wheel is still off the 
ground ‘The drag chute is in line with the cg so that 
по pitching moment is created by deployment. Direc- ! 


tional contro]. remains good upon Форінутнчи, and 
yaw due to crosswind is slight The nose wheel is 
lowered at INO ro 110 Riots EAS һу use of the 
longitudinal control. 

Braking action during landing is unsatisfactory. 
Caution must he used when braking due to the heavy 
pedal forces and Jack of feel іп the brake system, 
Heavy braking will cause skidding. and with the ск! 
cessive lag in brake release а blown ure will usually 
result before the skid can Бе stopped. Positive and 


effective braking action requires that anti skid devices 


be incorporated in the brake system, 


Drag chure deployment is not reliable. Fifteen 
failures occurred in 100 deployments accomplished 
during Phase IV and Phase VI testing. The drag chute 
deployment time is satisfactory, but an additional 
second із required for deployment if the landing із 
made with the speed brakes closed. 


engine opcration 


Continuous engine stalls occur. with a combina- 
tion of low indicated airspeed and low power setting 
аг high altitude. During one flight at 45,000 feet alti- 
tude the throttle was slowly retarded to idle, causing 
steady compressor stalls. Throttle movement had no 
effect upon recovery and the aircraft was dived at 0.9 
Mach number to prevent che exhaust temperature 
from exceeding the maximum limits. Dive recovery 
was made just below 30,000 feet and, as airspeed de- 
creased, slow throttle advancement permitted engine 
acceleration through the stall region. This incident 
is similar to several encountered during the Phase VI 
F-102A program. One of the Phase VI aircraft was 
provided with а modified bleed valve schedule that 
eliminated this difficulty. АП aircraft should be 
equipped with an optimum bleed valve schedule as 
soon as possible. 

On several high final approach landings the 
throttle was kept in idle. When attempting to add 
power for the last part of the final approach several 
compressor stalls were experienced which delayed 
engine acceleration approximately 5 seconds, This 
was accompanied by a loss in airspeed of 5 to 10 
knots, The need for stall-free engine operation at low 
altitude, low airspeed and low power setting із 
mandatory from a safety standpoint. 

The test aircraft did not have the extended ramp 
on the inlet duct, and very annoying duct rumble and 
buzz were expericnced above 1.2 Mach number. 
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в control friction 


The aileron and rudder break-out forces are ex- 
cessive and exceed the requirements of Air Force 
Specification MIL-F-8785 (ASG). The static break- 
out friction for the lateral control system at the (гіт 
position exceeds the specification by І pound, or 50 
percent. Both lateral and directional break-out friction 
are much less at other than trim positions. 

The static break-out forces аз measured after 
flight No. 7 are as follows: 


Maximum Alowablo 


Break-out Break-aut Force 

Control 5; Force-lbs. MIL-F-8785 (ASQ) 
Longitudinal 3 3 
tateral 3 2 
Directional 1 7 


The static friction calibrations were obtained by 
moving the controls in slow, short movements so that 
the break-out force was measured with each move- 
ment (see Figures 75 through 77). No in flight 
control friction data was obtained. 


CONCLUSIONS 


The stability and control characteristics of the Е-102А 
with stability augmentors operating are considered satis- 
factory for an all-weather interceptor. Without the sta- 
bility augmentors operating the aircraft could Бе flown 
safely, but would probably be unable to successfully 
accomplish an intercept mission. 

Severa! deficiencies which are annoying ћис до 
not seriously decrease the combat effectiveness were 
encountered. 


|. The yoke stick prevents effective use of full aileron. 


2. The bob weight cffect of the yoke stick produces 
undesirable dynamic effects. 


: 
3. Lateral and directional control break-out friction is 
excessive and lateral control sensitivity near trim 
is too high. 


4. Longitudinal control forces are excessive above 
50,000 feet at Mach numbers greater than 0.9 and 
іп the power approach configuration with а for- 
ward cg, but forces are too light below- 35,000 
feet at Mach numbers below 0.7 in the cruise 
configuration. 


5. The maneuvering force gradients are unsatisfactory 
at, the. extreme limits of the operational flight 


Eri 
envelope. 


6. Forces required to obtain a given value of normal 
acceleration during abrupt pull-ups vary with the 


speed of the control input and return to neutral. 


И is recommended that the following 
irems be corrected as soon as possible: ` 
1. The throw of che lateral control system be 
modified co allow the pilor to obtain full 
aileron, . 7. 
2. The rudder trim switch be relocated to 
the [efr console for-easier operation. 
3. Тһе belt length or its installation be 
changed to insure sufficient adjustment range 
for all pilots. 
+ А priority system pneumatic pressure раве 
be installed in the cockpit. 
5. ће lateral. crim control Бе modified. to 
give less lag between control initiation and 
aircraft response, 
6. Lhe lateral break-out friction and control 
scm нику near cim be reduced. 
7. А positive detent or catch be provided ro 
hold che einergency gear extension handle іп 
place When activated. 
8. Canopy cinch down operation be made 
пине reliable. 
U. lla luel quautity indicauon be modified 
to Мох che pilot to tuad boch the'total fuel 


and the чишину 0 each wing. 
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RieCOmMmenNDATIONS 


19. The time delay ђегжееп release of the 
brake pedal and actual release of the brakes 
be eliminated. 

11. The present altimeter be replaced with 
an altimeter which provides a “barber pole" 
indication of aircraft altitude below 15,000 
feet. 

12. Steps be taken to eliminate engine com- 
pressor sralls. 

13. The extended ramp on the inlet duct be 
installed on all aircraft. 

14. An anti-skid device be installed in the 
brake system. 

15. The attitude indicating system be modi- 
fied so that loss of either roll or pitch signals 
will cause the "OFF" flag to appear. 


The following items are less critical but 
should be accomplished as soon as feasible. 
І. А bob weight be added со the longitudinal 
control system to offsec che weight of the yoke 
stick. 
2. The oxygen hose length be increased 6 


inches. 


С 


3. Тһе drag chute control mechanism should 
be modified to insure positive engagement 
and retention in the aft “DEPLOY” position. 
4. А plainly visible accelerometer should be 
installed in all F-102 aircrafe. ・ 
5. The surge of ventilation air on initial 
engine run-up and take-off should be 
eliminated. 
б. The angle at which the ladder for cock- 
pit entrance hangs be modified so that the pilot 
moves forward toward the airplane. 
7. À means be provided to positively lock 
the canopy in any position during taxi 
operations. 
8. The "T" on the canopy locking handie 
be oriented horizontally. 
9. Тһе control handles for the drag chute, 
emerpency gear extension and canopy lock- 
ing be identified Бу placarding directly on 
the handles. 
10. The flight mode switch be called "STA- 
BILITY AUGMENTATORS" and the label- 
ing be changed from "DIRECE-MAANUATL'" 
and "MANUAL" to “ОМ” and "OFF." 
— <s == 
11. The anti-ice switch be replaced Бу one 
similar to (Не cabin pressure switch іп this 
aircraft. 
12. The number of rheostat switches used to 
control cockpit lighting be reduced from five 
to three. 


13. Small indicator lights should be installed 
on the fuel selector panel to show open posi- 
tions of the fuel shut-off valves. 

14. The windshield anti-reflection curtain 
should be replaced with a durable fixed 
divider. 

15. The landing gear warning light should 
be relocated with a red light located on the 
instrument. panel. 

16. Sensing should be changed on the land- 
ing gear warning light so that it operates at 
altitudes below 10,000 feet and airspeeds 
helow 200 knots IAS. 

17. The present primary heading reference 
should be replaced with a system which pro- 
vides accurate heading indications during 
turns. 

18. The turn and slip indicator should be 
aligned so the instrument longitudinal axis 
is parallel to the aircraft flight path longi- 
tudinal axis. 

19. The afterburner selsyn indicator Бе 
changed so the "OPEN" indication will ст. 
ploy black letters on a white background and 
the "CLOSE" position white letters on a black 
background. 

20. The present nose wheel steering switch 
be replaced with a flat-top switch similar to 
the ignition switch. 

21. The rudder break-out friction be reduced. 
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APPEN 


DI 


WING: 


а 695.05 sq. ft. 

span. 38 ft. 1.6 in. 

МАСА FT in. 

aspect ratio... 2,189 

alrfoil section МАСА 0004-65 (mod) 
їпїйөпсө ое 

Фей нн 0° х 
leading odgo змаорБак | | 60" 

trailing odge swoop forward. 5” 

«amber .. 708 percent С 


"gy г a) 

VERTICAL ТАЦ: (uio on dct 

arog... 98.33 sq. ft. 

span. EEE NEESER BOE Н: 

МАС 1:53 ft. 

aspect ratio, А 221510 

airfoil. ... m 2 = МАСА 0004-65 (mod) 

leading odgo swoepback.. -60" 

trailing odgo swoop forward... 5.0" 
FUSELAGE: 

length (including boom). - 68 ft. 3.3 In. 


whoel baso —— — 2I Н. 3.9 in. 
tread (main wheols)—————— 14 ft. 6.0 in. 


ELEVONS: 
ата 68 sq. ft. 
SPAN a ИН 10.75 іп, 
4оНөсНол...-----3495 —19° 
RUDDER: 
ага 7.434. Н. 
«зНесііеп. 290 
FIN: 
аша -. u uu 60.90 за, ft. 
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general aircratt information 


B flight limitations 


ENGINE: 
Maximum ромог ___________ 1 minute on ground 
15 minutes Inflight 
Military ромог-П 4.5 minutes on ground 
30 minutes inflight 
oxhaust gas temperature. 630 "С below 
35,000 8. 
и 660 "С above 
35,000 ft. 
AIRSPEED: 
clean 510 knots 


1.25 Mach number 
gear oxtonded__ .. 220 knots 
drag chute... 166 knots 
canopy open... U U 30 knots 
ram air turbine... 345 knots 


LOAD FACTORS: 
потта 5:58 7-9 
lateral... L2. r | 


Alrcraft is restricted from Inverted flight and to 3 

seconds of zero or negative g flight. 

ROLL LIMITATIONS: 
Maximum roll rate of 80" second for continuous roll 

moneuvers with sideslip feedback off. E 
Maximum rate of 120" second for continuous roll 

manouvers with sidoslip feedback on. 


Unrestricted In roll vate іп the top two quadrants. 


Uncoordinated maneuvers аго prohibited. 


Ш miscellaneous 
Armament bay doors closed In flight. 
Pilot assist system deactivated. 
Inlet duci ramps not installed. 
Pitot heater inoperative. 
No instrument panel lighting. 


EM 
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я (ight control sy stems 


Longitudinal and lateral control is accomplished by 
moveinent of the elevons; in parallel motion as elevators, 
differentially as ailerons or in any combination of the 
їмо motions. Conventional stick movements are em- 
ployed for eleven control, These control surfaces ora 
octuated by irreversible full hy 'raulic power control 
systems which include artificial feel, gyro-stabilized yaw 
and pitch damper systems ond trimming devices. Pilot 
contigl motion mechanically meters hydraulic pressura to 
the control surface actuating cylinders. The control sur- 
faces move only while the controls are being moved. 
When pilot control motion stops, а mechanical follow-up 


mechanism shuts off the control valve. 


А conventional rudder affords directional control, 
The rudder surface Is actuated Бу an irreversible full 
hydraulic power system Including а gyro stabilized yaw 
dampaor system, а trimming device, а turn coordinator 
and sldeslip feedback. The hydraulic power system funt- 
tions jn the same manner as described above, 


Elevator feel force is made proportional te control 
displacement Бу а variable Плкаде. А pneumatic cyl- 
Inder, modulated by dynamic pressure, provides a varia- 
Non with airspeed. А trim servo automatic trimming 
devica that senses Mach number provides positive con- 
trol in the unstable transonic speed range. Rudder feel 
is obfoined from the combined action of an overload 
tontrc! spring assembly and а piston type feel cylinder 
which is loaded by amplified dynamic pressure. This 
system limits the lateral acceleration to a safe maximum, 
yet provides adequate travel for maneuverability. Aile- 
топ feel is mode directly proportional to control displace- 


теп! Бу а simple spring device. 


Trim із accomplished electrically by displacing the 
gontrol surface positions and іп turn repositioning the 
neutral point of the cockpit controls. 


fuel system 

МЕ fuel is carried in right and left wing tank sys- 
tems. Each system consists of three integral tanks. Except 
for а соттоп, single-point refuel-defuel filling the two 
wing systems are independent of восћ other, and feed 
fual tà the engine through в common supply line either 
simullaneously ог separately, Tank pressurization forces 
fuel from the aft outboard tank to the forward tank and 
then to the aft inboard tank where the booster pump із 
located. Total fuel capacity із 1,110 gallons, 1,084 
gollors of which is usable fuel. 


power plant 


А Prat! and Whitney Ј57-Р-23 turbojet engine with 
afterburner (Вар type nozzle, single cylinder, sheet metal 
flap) is installed in this aircraft. The engine is rated at 
16,000 pounds sca level static thrust with afterburning 


and 9,880 pounds non-afterburning. 


weight and balance 


The aircraft was ballasted prior to initiation of the 
program to a forward center of gravity at combat weight. 
The gross weight at engine start was 27,500 pounds 
including pilot, fuel and oil. The center of gravity varied 
with fuel consumption from 28,65 percent MAC at engine 
start to 23.5 percent MAC when the fuel load was ex- 
pended. During the test program the aircraft was rebal- 
lasted to 27,400 pounds with a center of gravity of 31.7 
percent MAC at engine start. With this loading it was 
necessary № burn 1200 pounds of fuel to arrive at a 
center of gravity of 30.5 percent at take-off. The fuel 
expended center of gravity was 27.5 percenl МАС. The 
aircraft was finally ballasted to a gross weight of 27,600 
pounds with a mid center of gravity. The center of 
gravity was 29.8 percent MAC а! engine start and 25.1 
percent MAC with the fuel expended, 


test Instrumentation 


Pifot’s Panel: 
Angle of Attack 
Angle of Yaw 


Time of Day 
Correlation Counter 
Lateral Trim P 


Airplane Attitude 

Indicated Airspeed 

Indicotod Mach Number 

Pressure Altitude 

Rudrar Surface Position 

Loft Elevon Position 

Right Eleven Position 

Normol Acceleration 

Rate of Roll 

To? 4 Fuel 

Enyine rpm (High 
Pressure Rotor) 

Turbine Exit Temperature 

Afterburner Nozzle Position 

Carrelotion Counter 

Outside Air Temperature 

Time of Doy 

Turn ond Bank Indicator 

Directional Heading 

Fuel Flow Totalizer 


Photo Ponet: 


tndicated Airspeed 
Prassure Altitudo 
Airplane Attitude 
Dutside Air Temperaturo 
ı Normel Acceloration 
High Prossure Rotor rpm 
Low Pressuis Rotor rpm 
Turbines Discharge 
Total temperature 


Longitudinal 
Directional Trim Роз оп 
Fuel Flow Totalizer 
Afterburner Nozzle Position 
Turbine Discharge Pressure 
Ривс епа! Heading 


Oscillograph: 


Angle of Attack 
Angla ої Yow 
Longitudinal Stick Force 
Longitudinal Stick Position 
Lotaral Stick Force 
Lareral Stick Position 
Rudder Surface Position 
Rudder Рада! Force 
Laft Elevon Position 
Right Elpven Position 
Normal Acceleration 
Lateral Acceleration 
Free Stream 
Differential Pressure 
Free Stream 
Static Pressure 
Rate of Roll 
Rate of Yaw 
Rate of Pitch 
Angle of Bank 
Angle of Pitch 
Instrumentation 
Voltage Referenta 
Camera Pulse Interval 
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APPEWN 


The clevon daca presented in these plors may be іп 
error by as much as plus or minus one-half degree when 
compared with data from a different відно Й These errors 
result from zero shifts, which were impossible to detect 
due to the differential action of che elevons) The data on 
any single mancuver should have an accuracy of approxi- 
mately plus or minus one-tenth degree. 

Elevator angles are taken as the average of the two 
elevon positions. The terms elevacor and average elevon 
are used interchangeably throughout che report. 

Aileron angles are taken as che difference between 
the смо elevon positions. The terms aileron and differential 


elevon are used interchangeably rhroughour the report. 


stability curves 


Figure 


TAKE-OFF TIME HISTORY _-_ __ 
DYNAMIC LONGITUDINAL STABILITY „ 
STATIC LONGITUDINAL STABILITY 


TIME HISTORY ОР AFTERBURNER LIGHT... 


MANEUVERING FLIGHT 


DYNAMIC LATERAL-DIRECTIONAL STABILITY 
STATIC DIRECTIONAL STABILITY 


LATERAL CONTROL _. 
INERTIAL COUPLING - 
STALL ИМЕ HISTORY 
AIRSPEED CALIBRATION 


LONGITUDINAL BREAK-QUT FRICTION . 


LATERAL BREAK-DUT FRICTION 
RUDOER BREAK-OUT FRICTION 
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Figure Мо. 4 


DYNAMIC LONGITUDINAL STABILITY 
Е-102А USAF Мо. 53-1796 | 


Configuration 
Altitude Mach No. 1. 07 
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Lbs, Weight Yaw Damper On 


С. С. 21.0 percent MAC 
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Figure Мо. ^ 


DYNAMIC LONGITUDINAL STABILITY 
К-104А USAF Мо. 53-1796 


Cro. е Configuration Pitch Damper о; 
45,000 Altitude Mach No. о," 
23600 Lbs, Weight Yas Damper On 


са G, 27,1 percent МАС 
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Figure Мо. 0 


DYNAMIC LONGITUDINAL STABILITY 
Е-102А USAF Мо, 53-1796 


Со bat Configuration Pitch Damper On 
35, 000 Altitude Mach No. 1,1 


23400 Lbs, Weight 


С.С. 27.1 percent МАС 
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Figure Мо. 7 


DYNAMIC LONGITUDINAL STABILITY 
Е-102А USAF No. 53-1796 


Combat Configuration Pitch Damper OU 
35,000 Altitude Mach No. 1.1 _ 
23400 Lbs, Weight Yaw Damper ー Оп 


С.С, 21.1 percent MAC 
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Figure Мо, 8 


DYNAMIC LONGITUDINAL STABILITY 
F-102A USAF No. 53-1796 


Combat Configuration Pitch Damper On 
35,000 Altitude Mach No. 1.1 
24600 Lbs. Weight Yaw Damper Off  — 
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Figure No. 26 


TIME HISTORY OF AFTERBURNER LIGHT 
F-102A USAF No. 53-1796 
Cruise Configuration Pitch Damper On 
35,000 Altitude Mach No. t 12 


24,500 Weipht C.G. 28.1 МАС 


я 
[e] 
ご 
= 
м шаг... 
о 
A, об n ーー- —— - = — 
Ф 
du N 
° Average Elevon 
A 
щ - 
— Afterburner Lighted 
I 
2 R í Pitch 
аў ate о ite 
Я プー - 
PE ズー- ко ーーーーーーーーー で モニ ニー ニー ーー 
99 ~ 
2 \ 
а - Pitch Angle 


Е аа 
ee a 

2 1 == - ーーー ~ — 

4 

h ` 

Ф ор ' 

で 

y 0 

< i 
トー ユーー ーーーーー ーー バー イー з 701 40707704 р -— 
0 1 2 3 4 5 6 7 8 

Tame - seconds 


انج 


1 


ОМВЕВ 
aa А 


ү 


А ААЦ 


Е ND 33-1726 


~ ! 
3 и 
ІШЕ | 
xi : 
К 
NN 


тусам ФІ . 
1 


р 


Æ م‎ 


O MOSDC た アテ Гад 
к =й = 
2 CRUISE CONE 
. 101890 MAGH A 
4dord ers 
7 ; | | 
- шэн س‎ c a 


EIE 


ビニ キー トー キー ゴー 


Я 


UA ү 
5); 


EZ 


zB 


141 


! 


ETS НЕ 


Moy? 


= 


ШІН 


1 


Broge 


4 
і 


210 


1л 


ーー 


i ЛЕВЕ a эмесе? ж 
ад. А Аы, а = oti іа =L =: ع چچ‎ Е 


её е һе, Pee Q W УЛ ур 

а | 

= ЗА Н Е 
CRM UC наса на Ева ДЕ жы, а А ا‎ 
зн рэнне ас оре Си 1 


аша 


ZO 


SrA 


HIE 


ж CANE 


аа ў 


| |: А 


Фе а 
Та 


Ep 
14 = 


Lu 
рима 


САНЖ: ї 
— ーー т” 


b 


i рс ОГА гот VOTE 2.2 .. пр wos теле ГЕЗА 7 


48 


イシ を 


уа. 
の 


ро 
= 


Клер 


Й 


УГ ачр И 


Е 


АГА 


данне ва Tj 23 


с. 
Ма, 


VE RIA 


Т 


プー 


4 


ena! 


Вр OOO 


має m 


вира £85 


2 


14 


смея! 


— AM EM гт 


こっ up E eee I 
5.5.52 ие c à pois Б 
2 ーー г Ї 
2 5 2630 2 Es 
Ed ~ 
на gh o П 
- o: (ri 
» 4 
сес šL > 
M Г 
M ізі 
Балы Ri шог 
v 
Е 
Эн 
2 ` : 
G > ў N й 
43 š ГЕ 
Nu ES Най 
ух А іс 
tu ЫЗ Б 
Nis Е 
MEIN, ч 
NON 
= = - 
~ 
ПАЛАТА. + 
"7772 Гот 
Е ае 


ўў 


ЭЕ 
どり と 


I 
RATIA 


ЈУ 
わ の ん 


ұз 
харш ДЭЭ 


ҮХЭН 
| 


SUDDEN 
Е. 


дА TAT 


COMEAG 
ке 


[s 


5. 


ФИА с. РУСА. 15 


= 


VERING 


Ёл 


? 


ROS 


CRM) 


AZAA 


EE ZZ ` EE е А 
гае ати ан “pa Z i КИ 2 ВЕ. о емдер LAB OF А 
EE е oko wn es ар рр р co: je ee 


-) Э 


gx. 


GURATI 
と 


と 2 ル 7 
т 


пай 


プン デア 


1 
| і 
| Бабки 2 
JA Р 
: 2/0. ШЕ Ая. 
‚| zeod Ер 1 
I ЕЕ EE іса, 
| 0:66. Мас 
ВЕЧЕ | 


мо. 


| - . Ж = ~ 
X шашин ЕД 
TEN ШОО Е S727 уза _ 1.4 | 
? ュー ュー | „Арата МОЛУ ! 
аа ころ sana i (ORE ре Б ар 


Ва 


4 


DI 
EDD | 


deri 


і 
VAT 


' 
TD 


er. 


£ 


DEIN 


| 


AIL 


с. 
| 5 
ШЕШЕ ГО 
ТАЧ Ра) -0 
КЕ ооч に ` “БОХ 
db olx Е = ае теста, 
А рад г -%4 S аыр 
31105) 173 1201 ilm 
FS ER 164 | KS RE 2 z 
i Қы LI ーー P гар „ки - ча "i Y |. ч 
“о |o U Га зім ў“ | 
E SpA тт rur EA &- - биро 77 
IEEE EE: gre TE ュー ビート 
гт, ES ЕН xd 
PET 12 [^ ШЕ | Е. | 
а цг Sob 
ро ЫЕ | ーー- 53 420241 
| Ё MEN | : р 
Ї | | тер” I ! 1 
2i 221 Я EM EP ї ! | : 
шинээ —— c U3 
——4 т ao - i i Le 1 
Loan d Lil! З 5 i Ч | 
Doe «рээ та | ーー ー テー - i 
l : ーー „Г вые 00010021 


‘MOLLE 


On МАЛТЕ |. VL し ニニ ラテ Маё Д PME ALLE MG зац 
810304 f 7 f ; 
Í | : H H Ї t H 1 ! 


Со +) bg Ld тон т 


pl. إا‎ 
0 T1 үү 


54 


бека. 


ауа 


АТА 


= Fr, Зе 
У 
FERS MAL 


f 


4 


r r 


(A. 


ї = і E E | 
" í | フッ タッ | NA SHOA 
Si に de 


ar 


B: 


aver 


од © 


ーー シテ ー = 


ご と ーー タウ ヤー TF DT 


Э Э Э 


56 


| 
| 
і 
| 
| 
| 
Р 
| 


Aileron Position 
deg 


Angle of Bank 
deg/sec rt left deg right left 


Rate of Roll 


lt 


sd esl 
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ВЕРОВТ МО. 56-226 
AILERON SYSTEM AND STICK 


INSTALLATION (SIDE STICK) 
PROOF TEST 


MODEL Е-102А 


REFERENCE: 


(а) Convair Structures Memo 5-8-37, dated 23 March 1956, 


INTRODUCTION; 


А production F-102 airplane (Serial Number AF-53-1813) had a side 
stick installation for evaluation purposes, The installation was made per 
Convair АСА 8-1111-Ol. This included а new control stick assembly and the 
modifications necessary to move the control stick from centerline to the 
right hand side position. The control stick installation details are shown 
in Figure 1. 


OBJECT: 


To prove the structural integrity of tha aileron system and stiek 
installation of the Model Ё-102А airplane with the side stick installation. 


CONCLUSION: 


Observation of the control system under load and the test deflection 
data indicated the aileron system and the stick installation were structurally 
satisfactory for the conditions tested. 


GENERAL PROCEDURE: 


The testing was accomplished in two parts. Prior to the test of the 
controls, the castings which made up the new grip assembly were static tested 
to destruction to confirm the casting design. In the second part of the test, 
the proof loads were applied to the airplanes control system omitting the 
castings which made up the pilot's hand grip. The two parts of the test are 
detailed below. 


PART І - GRIP ASSEMBLY CASTINGS 


Test Specimen and Procedure: 


Three aluminum castings detailed in TVA 47623 (on 8-49520) were 
used in the grip installation. These were the -7 grip, the -9 grip 
cover, and the -11 head. The rough grip castings -7 and -9 are 
shown in Figure 2 and the machining requirements are shown in Figure 
3. The three castings were assembled with а -15 bellerank as shown 
in Figure 4. 
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The design ultimate loads and the four Conditions of loading аге 
shown in Figure 5. Condition I through Condition III were proof 
10848. The castings were to be failed in Condition IV with ап ulti- 
mate load of 300 pounds applied in the aft direction. 


The castings were mounted for test ав shown in Figure 6 for 
Condition І. А ТУА 45503-25 sleeve was riveted to a simulated tube 
and the grip assembly was secured to the g1eeve by a TVA 45503-27 nut. 
The grip assembly was loaded through a loading unit attached to the 
grip castings by а low melting point alloy metel. А width of three 
inches was used to simulate the area covered by the pilot's hend. 

The test load was measured by а dynamometer for the forward, aft, 
and side loads. The torsion load for Condition II was applied as 
shown in Figure 7 by a torque wrench. The test loads for Conditions 
111 and IV were applied as shown in Figure 8. 


Dial gages were mounted as shown in Figures 5 through 8. Рог 
Conditions III and IV, an additional diel gage was placed to measure 
the vertical movement. Deflections were read in twenty percent 
increments of the design ultimate load up to 200 percent and in 50 
percent increments thereafter, 


Discussion of Results: 

The castings were proof loaded to 120 percent of the design ulti- 
mate load for Conditions I, II, and III without yielding ав shown 
by the deflection data. 


The -7 grip casting failed аб а test load of 1,200 pounds, 400 
percent of the design ultimate load, in tension due to bending. 


Load-deflection curves for the proof Conditions are shown in 
Figure 10 and the failure Condition in Figure 11. 


The grip assembly had a test margin of safety of 3.0 and мав 
structurally satisfactory for the static design ultimete load. 


PART II = AIRPLANE PROOF LOADS 


Test Specimen and Procedure: 


The Model 8-10 No. 23 (AF 53-1813) was used as the test specimen, 
The side stick installation was checked by Convair Inspection prior 
to the proof load. This included the positioning of the stops and 
the setting of the centering devices in the system, 
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The test loads were applied to the airplane by the Service 
Engineering rigging gage as shown in Figure 12. To use this tool, 
the electrical wires to the grip assembly were broken and the -7 
grip casting was removed. 


The aft loads on the control stick were applied in tension by 
a cable winch as shown in Figure 13. The forward stick load was 
applied by a hydraulic ram as skown in Figure 14. The test loads 
were measured by an aluminum strain gage dynamometer which attached 
to the rigging tool. The dynamometer was designed to apply the load 
one-half inch above the centerline of the rigging tool and the proper 
distance aft. The torsion load for the aileron system was applied 
by a torque wrench as shown in Figure 15. 


The deflection of the stick for the fore and aft loads was 
measured by means of a protractor and a plumb bob as shown in 
Figure 14. The stick deflections were read to a tenth of а degree。 
The deflection of the grip for the aileron loads was measured by 
the protractor on the rigging gage as shown in Figure 15 and was 
read to the nearest quarter of a degree. Тһе elevon surface поте- 
ment was measured by a protractor attached to the fuselage. De- 
flections were recorded in ten percent increments of the proof load 
starting with a zero load. Set readings were taken after each load 
increment returning to a tare load of ten percent. 


The detail requirements and loads for the test conditions are 
аз follows: 


А, Aileron System 


(1) With the hydraulio power system inoperative and the 
aileron system in the neutral position, apply 300 inch- 
pounds torque to the control stick grip. The load will 
be necessary to hold the surface in the neutral position. 
Measure the rotation (in degrees) of the grip. 


Same as (A-1), except apply torque in the opposite 
direction. 


With the hydraulic power system inoperative and the 
aileron system in an extreme travel position, (one elevon 
7° down), apply 3CO inch-pounds torque to the grip in the 
direction that tends to return the surfaces to neutral, 
The load will Бе reacted at the control valve stops. It 
will be necessary to hold the surfaces in their 7° up 
and 7° down *osition. Measure the rotation of the grip. 


Same аз (1-3), excopt replace the 40 inch-pound elevon 
centering cam with the 50 inch-pound cam. 
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Same ав (4-3), except the aileron system is in the opposite 
extreme travel position. 


With the hydraulic power system in operation, apply 300 
inch-pounds torque to the grip. The load will be reacted 
at the forward stop. Msasure the elevon surface travel, 
the grip rotation, and the load required to contact the 
stop. 


(5А) Same as (А-5), except replace the 40 inch-pound elevon 
centering cam with the 50 inch-pound сам. 


(6) Same as (A-5), except apply torque in the opposite direction. 


В. Elevator System (Control Stick Installation) 


(1) With the hydraulic power system inoperative, zero pressure 
in the feel cylinder, and the elevator system in the 
elevator up position, apply a 200 pound load to the grip 
in the elevator down direction. The load will be re- 
acted at the hydraulic control valve stops. 1% will be 
necessary to hold the surfaces in the elevator up position. 
Measure the control stick travel. 


Same as (8-1), except the elevator system is in the 
elevator down position and the load is applied to the 
grip in the elevator up direction. 


With the hydraulic power system in operation and zero 
pressure in the feel cylinder, apply a 200 pound load 
to the control stick in the elevator up direction. The 
load will be reacted at the forward elevator stops. 
Measure the control stick travel, the elevon surface 
travel, and the load required to contact the stop. 


Same as (B-3), except apply the load in the elevator 
down direction. 


RESULTS: 


No evidence of апу structural damage resulted from the proof loading 
ої the control system. Load-deflection data are given in Table I. Set versus 
deflection data are given in Table ІІ. Load-deflection curves are shown in 
Figures 16 through 24. 
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DISCUSSION: 


The set values at proof load exceeded the 5 percent (stated as 
шахішаш in reference (a)) of the total deflection in three of the loading 
conditions. Those values, 6.5 percent for Condition А-3А, 8.6 percent for 
Condition Bel, and 10.0 percent for Condition B-3 were not considered ex- 
cessive by the Structures Group. 


NOTE: 
The test data from which this report was prepared are recorded in 


Engineering Test Laboratories Data Book No. 376, page 90 for Part I and in 
Data Book No. 379, pages 90 through 95 for Part II. 
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Figure 14 CONTROL TEST - FORWARD LOADS 
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CONFIDENTIAL 


The purpose of this program was to determine 
the performance gain of an F-102A with a Case XX 
wing over that of the Case X wing in service use at 
this time, as well as to provide sufficient data to re- 
vise ће pilot's operating handbook. The leading edge 
of the Case XX wing is more highly cambered than 
that of the Case X wing. Instead of having reflexed 
wing tips as in the Case X, the “droop” continues ta 
the extreme tip. 

The test program consisted of 11 hours and 35 
minutes flown in F-102A S/N 56-1317 (Case XX 
wing) and 4 hours and 30 minutes flown in F-102A 
S/N 56-1001 (Case X wing). The same J57-P23 en- 
gine (S/N Рб07268) was used in both aircraft бог, 
these cests. The engine pressure ratio was trimmed 
to the trim curve dated 26 April 1957 as included in 
ТО-102-1 throughout the program. 

The maximum combat ceiling is extended to 
56,000 feet, an increase of 4,200 feet, and the military 
power combat ceiling increased by 1,000 feet to a 
height of 44,200 feet by the Case XX wing. Level 
flight maximum speed has not been appreciably 


changed at the médium-altitudes, but a measurable 
increase is noted at exttenie altitudes, At 50,000 feet 
the maximum speed has een increased by .06 Mach 
number, The range capability: appears 16 have been 
decreased by 5. percent üt low.and medium altitudes, 
but remains thé same at extreme altitudes. 

The handling qualities'at low indicated ‘airspeeds 
show a distinct imptovement, Ти che power approach 
configuration the. onset of initial and heavy. buffet i 15. 
approximately 15 knots ТАЗ tower than ín the Case X 
wing aircraft. Lateral. controls roticéably improved 
at apptoach airspeeds aiid. lower, Й 
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INTRODUCTION 


This report presents the results of a limited 
Phase IV performance flight test program on F-102A 
S/N 56-1317 and F-102A S/N 56-1001 to evaluate 
the effects of change in wing camber on performance 
and to provide data to revise the pilot’s operating 
handbook, 


These flight tests were conducted at the Air 
Force Flight Test Center, Edwards Air Force Base, 
California, from 11 July to 9 August 1957. The pro- 
gram required 11:35 hours on 56-1317 (Case XX 
wing), and 4:30 hours on 56-1001 (Case X wing), 
for a total of 17 flights. The Case X wing aircraft 
was maintained by the Air Force and the Case XX 
wing aircraft was maintained by the Contractor at 
Convair’s EAFB facility. 


F-102A S/N 56-1317 is a production aircraft 
except for а Case XX wing replacing the standard 
Case X wing of earlier models, The armament was 
replaced by instrumentation, and the aircraft was 
ballasted to obtain as near a combat loading as pos- 
sible. F-102A S/N 56-1001 is a production aircraft 


with a Case X wing and has only minor additions 
of test instrumentation in the cockpit for these tests. 
The planform and cross section of the Case X and 
Case XX wings are identical except for the leading 
edge camber and the tip design. The Case X camber 
extends from 6.54 percent of the local semispan while 
the Case XX extends from 15 percent of the local 
semispan and has a larger "droop." The tips of the 
Case X wing are reflexed up, while those of the. Case 
XX wing continue the camber to the extreme tip. 
'The elevon area of 56-1317 has been increased from 
67.15 square feet to 70.06 square feet. Both aircraft 
compared here differ from the Phase IV and VI test 
aircraft in that the main gear has been skewed for- 
ward and the larger vertical fin installed. 


In order to eliminate any variable due to differ- 
ences in thrust, fuel consumption, etc, between two 
different engines, the same engine was used in both 
aircraft throughout the entire program. The thrust 
and engine pressure ratio trim setting were checked 
frequently to make certain they remained the same. 
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Both aircraft tested have representative cockpits 
and contain many improvements suggested in AFFTC 
Phase ГУ and Phase VI reports. The general arrange- 
ment is satisfactory except for the following defi- 
ciencies: 


Ш cockpit evaluation 


1. The rudder trim switch is difficult to locate 
and operate. The switch should be made more 
accessible by moving it to the left console just 
aft of the throttle. 


2. The landing gear warning light in the 
landing gear handle is difficult to see. 


й | ~ 
| | TN 3. The landing gear warning light comes on 
| ^en > when the gear is not down and locked at alti- 
- ` ` — E S. tudes below 10,000 feet and at indicated air- 
| | u: Я, ВІВ FORCE ЕС-3/Ї7”) ux speeds below 275 knots. The sensing should be 


шин changed so the light is actuated at airspeeds 
- е encountered on final approach, ог approxi- 
mately 200 knots or below. 


Ш take-off 


, The take-off characteristics have been improved 
With the increased camber and larger elevon areas of 
the Case XX wing. The larger elevons enable the 
pilot to rotate to a take-off attitude approximately 10 
0 knots IAS lower than with the Case X wing result- 


ing in a lower minimum take-off speed. The lower. 


drag at high angles of attack with the increased cam- 
ber of the Case XX wing enable a slightly faster 
acceleration immediately after take-off. 

The take-off characteristics of 56-1317 and 56- 
1001 are improved over the earlier F-102 aircraft used 
in Phase IV and VI tests because of the skewed land- 

; 


ing gear. The straight landing gear of (Бе early air- 
craft resulted in a greater nose down moment and a 
higher speed was required prior to the elevons be- 
coming sufficiently effective to rotate the airplane. 
Skewing of the gear forward on later aircraft has re- 
duced the rotation speed appreciably. А significant 
reduction in minimum take-off speed is realized as a 
result. 


The minimum speeds for rotation with full back 
stick in the ground roll and subsequent take-off are 
tabulated for each of the aircraft tested along with 
the information from the prior Phase IV tests 
(AFFTC-TR-56-23). 


‘ Phase IV 56-1001 56-1317 
Unskewed Gear Skewed Gear Large Elevon 
- Small Elevon Small Elevon Skewed Gear 
B Case X Wing Case XX Wing 


Nose wheel off 
Take-off 135 knots IAS 
CG e 28.15 percent 


130 knots IAS" 


29.B percent 


Ё 


№ climb performance 


The climb performance of (пе Е-102А has been 
substantially increased by the addition of the Case 
ХХ wing. The maximum power combat ceiling has 
been increased 4,200 feet to a height of 56,000 feet, 
and the time to climb to 50,000 feet has been de- 
creased by more than 1 minute. The military power 
climb ceiling has been increased by 1,000 feet to a 
ceiling of 44,200 feet. Climb data is presented in 
Figures 1 through 4, Appendix I, and summarized in 
the following table. 

The maximum power combat ceiling obtained by 
an F-102A in the AFFTC Phase IV performance test 
was 56,000 feet. However, this aircraft had the engine 
pressure ratio trimmed higher than is permitted at 
this time. The decrease in thrust resulting from the 
lower trim in use at present is the reason that the 
rate of climb measured on 56-1001 in this evaluation 
is lower than that presented in Ше AFFTC Phase ТУ 
performance test report. 

Тће climb schedules used were obtained from the 
AFFTC Phase IV performance test (AFFTC-TR-56- 
23). These schedules were easy to hold with all damp- 
ers and the trim servo operating properly. 


PRESSURE ALTITUDE 


FEET x 103 


TIME TO CLIMB — MINUTES 


Aircraft No. 56-1317 (Case XX Win 
( 8) 


p 


MAXIMUM POWER CLIMB PERFORMANCE 
(Times are from Sea Leval) 


Aircraft No. 56-1001 (Case X Wing) 


ҚЫ Макі «Эх: deu E 
Sea Level 96 7 18,000 ۰ 0 28,10 | .... Ue .... ーー 
10.000 86 18,000 5 21,100 D .... .... ーー 
20,000 36 15,400 11 26,600 цан en ーー Des 
30,000 56 11,400 18 26,200 10,000 21" 26,100 85 
40,000 96 7,000 30 25,800 5,300 3.5 25,800 85 
50,000 -95 2,800 52 25,400 1,200 6.3 25,400 485 
52,800 488 1,800 51 25,200 0 11.1 25,000 35 
55,000 95 1,000 8.1 25,000 и Ue ーー ーー 
57,000 34 0 137 24,800 lee ees ーー ーー 


= 
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* Time from previous Phase !V tests 
with Case X wing, corrected to cur- 
rent trim schedule. 


В level flight performance 


Test data indicates the Case ХХ wing to be 01 
Mach number slower in level flight maximum speed 
at 35,000 feet. This is within the inaccuracies of meas- 
urement and repeatability, and is not considered at all 
significant. 

The Case XX wing increases the level flight 
maximum speed of the aircraft by .03 Mach number 
at 45,000 feet and .06 Mach number at 50,000 feet. 
(Maximum speed at 50,000 feet is 1.05 Mach number 
with the Case XX wing.) Maximum speed data is 
presented in Figure 5. 

The increase in camber has penalized the Case 
XX wing approximately 5 percent in range at alti- 
tudes below 40,000 feet, but little difference can be 
noted at higher altitudes. А comparison of the spe- 


сібс range parameters with those obtained in the. 


Phase IV tests indicates a reduction of 3 percent at 
45,000 feet and 10 percent at 40,000 and 30,000 feet. 
However, the specific fuel consumption of the engine 
used in this evaluation appeared to be 3 to 5 percent 
greater than that obtained during the Phase IV tests 
as noted on Figure 8, Appendix І, of this report and 
Figure 10 of AFFTC-TR-56-23. This difference in 
fuel consumption is responsible for the difference in 
specific range at 45,000 feet and one-half of the dif- 
ference at lower altitudes, 


B qualitative handling 


characteristics 

“The most noticeable difference between the Case 
XX wing and the Case X wing is further improve- 
ment of the low speed handling characteristics of the 


етте 


PM 
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Case ХХ wing. In the power approach configuration 
the onset of initial and heavy buffet has been de- 
creased by approximately 15 knots IAS. At a weight 
of 24,000 pounds, the initial buffet occurs at approxi- 
mately 140 knots, and heavy buffet is encountered at 
approximately 125 knots. The traffic pattern, final 
approach, and landing can be comfortably flown 10 
knots slower than with the Case X wing. 

Stalls are still difficult to obtain because of the 
high rates of sink encountered. One distinct improve- 
ment in stall approaches is the increased lateral con- 
trol down to 90 knots, the minimum airspeed investi- 
gated. Due to high rates of sink and control deterio- 
ration, it is recommended that airspeeds below 125 
knots be avottled. 

There is no noticeable degradation of stability 
and control with the Case XX wing. Longitudinal 
control has been increased as discussed under "Таке- 
Off" largely because of the increase in elevon area. 
'The qualitative evaluation did not disclose a notice- 
able improvement іп lateral control except at low 
airspeeds. However, a quantitative evaluation would 
probably show that the larger elevons improve lateral 
control throughout the speed range. 


MC-1 partial pressure suit 


It was again very apparent during this series of 
tests that the ease and facility with which the F-102A 
is flown is greatly impaired by the necessity of wear- 
ing the partial pressure suit under conditions of high 
altitude flight. The pressure suit restricts the pilot’s 
freedom of movement within the cockpit to the extent 
that the aft console circuit breakers cannot be reached 
and the IFF control console cannot be seen. With the 
canopy in the open position the pilot is unable to 
reach the canopy closing handle. The pilot's field of 
vision to the rear is so restricted by the pressure suit 
that the wing tips (normally visible) cannot be seen. 
Visibility during steep turns is compromised by the 
limited freedom of movement imposed by the pres- 
sure suit. Pilots have considerable difficulty in seeing 
another aircraft well endugh to fly wing position. 

The pressure suit is uncomfortable under the 
best conditions, and is almost intolerable in warm 
weather. This is a particularly serious problem in 
tactical use, since pilots on stand-by are required to 
wear the suit for considerable periods of time on the 
ground. 
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CONCLUSIONS 


THE INCORPORATION OF THE CASE ХХ WiNG Оп an Е-102А 
in place of the Case X wing has produced an increase in 
maximum power combat ceiling of 4,200 feet, and ап іп- 
crease of .06 Mach number level flight maximum speed at 
50,000 feet. Nautical air miles per pound of fuel are 
decreased 5 percent at low and medium altitudes, but the 
Case XX wing provides the same range parameters as the 
Case X wing if a higher cruising altitude is used. The low 
speed handling characteristics are improved. 


| 


А 


| = 
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RECOMMENDATIONS 


IT IS RECOMMENDED THAT: 


1. The Case XX wing be provided on future production 
Е-102А aircraft. 


2. 'The performance figures in the pilot's operating hand- 
book be adjusted to reflect the performance data included 
in this report. 
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В references 


APPENDIX I 


data analysis methods 


1. Flight Test Engineering Manual, AFFTC.TR 
No. 6273 (Revised) May 1951. 

2. Flight Research Branch Technical Note R.4, 
Kenneth Lush. 

3. Phase IV Performance Test on F-102A, AFFTC- 
ТБ-56-23, January 1957. 


B thrust computation 

In-flight thrust computation was made using the 
methods and procedures outlined in reference 1. The 
nozzle coefficient was checked with a static thrust run. 
The extrapolations of Pratt and Whitney curves 
No. 17818, dated 31 October 1955, and Мо. 17821, 
revised 11 June 1956, were used for higher in-flight 
values. Air flow for computing ram drag was obtained 
from Pratt and Whitney's curve No. 17145 using а 
ram efficiency of 96 percent in all subsonic speeds. 

The engine was trimmed as recommended by 
TO-102-1 at the start of the tests. This trim was re- 
checked several times during the program. This data 
is shown in Figure 15 of this Appendix with the 


{ . 2 
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recommended trim curve used. Ап in-flight bias curve 
was then obtained from maximum and military power 
tests and presented in Figure 13 and 14 of this Ap- 
pendix. Standard day pressure ratios for correction to 
standard conditions were taken from the bias curve 
directly. 


atmosphere used 

To facilitate the comparison between this test 
and previous Е-102 tests, all performance data was re- 
duced using the old NACA standard day atmosphere, 
which has a standard lapse rate of 2 degrees centi- 
grade per 1,000 to 35,332 feet altitude and is then 
constant (—55 degrees C) throughout the altitudes 
reached in this test. 


drag and lift computations 

Drag data from level flight speed power, maxi- 
mum speed points and climb data were computed as 
outlined in reference 1. The angle of climb was com- 


puted and used іп obtaining lift and drag from the 
climb data. 

Maximum speed was determined using Figures 9 
(corrected net thrust versus Mach number) and 13 
{in-flight bias curve) to correct the test day point to 
a standard day. A seties of successive approximations 
was required. 


continuous climbs 


Continuous climbs were corrected to standard day 
conditions with the procedures outlined in reference 1. 
The data was corrected to the thrust indicated by the 
in-flight bias curve. Exhaust gas temperatures were 
corrected to the standard day thrust from the bias 
curves, but no attempt was made to correct for a pos- 
sible overtemperature condition because of the іп- 
accuracies inherent in the exhaust gas temperature 
indications. 
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Ш fue! flow 


Fuel flow data was corrected to standard condi- 
tions using Figure 8 of this Appendix. The slope of 
the fuel flow curve was employed to correct the test 
point rather than obtaining standard values directly 
from the curve. 


Ш airspeed calibrations 


Standard production airspeed systems were used 
in both aircraf in this evaluation. A calibrated pacer 
aircraft was used to obtain airspeed and altitude posi- 
tion error data to verify the calibration curves ob- 
tained during the Phase [V performance flight tests. 


B ambient temperatures 


Ambient temperatures were determined from 
Rawinsonde data obtained from the base weather de- 
tachment before and after the flight. 
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| performance plots 


Figure No. 
1 Power о 
5 Level Flight Репогтапсе ____________________18 
11 Drag FOS 24 
12 Drag Rise. 25 
| 13 Pressure Ratios. 26 
| 16 Static Thrust Сагайп_________ 29 
17 Airspeed Сага оп 
! 
| 2 Ж -— десь 2 T 2 
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APPENDIX П 


B aircraft dimensions 


WING: Case XX Wing Case X Wing 
Area 635.05 Tt. 695.05 Қ. 
Span 38 ft 1.6 in. 38 ft 1.6 in. 

М МАС 23 ft 9.1 in. 23 ft 9.1 in. 
Aspect ratio 2.189 2.189 
Incidence 0° 0° 
* Dihedral 0° 0° 
Leading edge 
sweepback 60° 60° 
Trailing edge 
sweepback 5° бе 
Camber 15% local 6.34% local 
semispan semispan 
ELEVONS: 
Area 70.06 ft. 67.15 Tt." 
Span 14 ft. 12 ft 10.7 in. 
Deflection 
symmetrical + 25°, —8° 425", —8° 
asymmetrical x1 ET 

VERTICAL TAIL: 

Area 95.14 ft^ 95.14 ft." 
Length 15 ft 8.2 in. 15 ft 9.2 in. 
Height 8 ít5 іп. 8 ft5 in. 
MAG 128.48 in. 126.49 in. 
Aspect ratio 1.38 1.38 
Airfoil NACA 0004-65 NACA 0004-65 
(modified) {modified} 

Leading edge 

sweepback 60° 60° 
Trailing edge 

sweepback 0 0% 

RUDDER: 

Area 9.70 ft. 9.70 ft? 
Deflection +25° +25° 

FUSELAGE: 

Length 68 ft 3.3 in. 68 ft 3.3 in. 


ROLL MENEUVERS: 
Altitude—tt. 
Ahove 20,000 
Sea level to 


Asymmetrical 
Lateral 


N flight limitations 
AIRSPEED LIMITATION: 1.5 Mach number or 655 knots [AS 


Airspeed—kts. 
0 to maximum 


+5.6g to —1.4g above 480 knots IAS 
below 12,000 feet 


4.0g to Og 


144 pounds rapidly applied pedal force 
LANDING GEAR EXTENSION SPEED: Maximum allowable speed 


Aileran Deflection 


No restriction 


20,000 0 to 450 No restriction 

Seal level to 

20,000 Above 450 One-half throw 
ACCELERATION LIMITATIONS: 

Symmetrical 45.66 to —2.4¢ 


is 240 knots 14$ 
DRAG CHUTE DEPLOYMENT SPEED: 160 knots 145 
RAM AIR TURBINE LIMIT SPEED: 
345 knots IAS maximum 


125 knots IAS minimum (to maintain adequate emergency hy- 


draulic pressure) 
TRIM SERVO: Restricted below 5000 feet above terrain 
PITCH DAMPER: 


Prohibited at speeds in excess of .95 Mach number below 5000 


feet 


Do not operate armament gear or bay doors in flight. 


with landing gear extended 
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ENGINE OPERATION LIMITS: 
EGT — °C 


Sea Level Tima Limit — min, 
to 35.000 Above Ground Flight 
Feet 35,000 Feet Operation Operation 
Maximum 640 670 1 15 
Military 630 660 5 30 


power plant 

The power plant installed in 56-1317 and used 
also in 56-1001 is a Pract and Whitney ]57-Р-23 turbo- 
jet engine (S/N P607268) with a flap-type nozzle, 
and a tandem cylinder, forged flap afterburner. The 
engine is rated at 16,000 pounds sea level static thrust 
with afterburner and 9,800 pounds in military power. 


weight and balance 


In order to simulate combat weight and balance 
conditions both aircraft were ballasted prior to the 
program. The gross weight at engine start of 56-1317 
(Case XX wing) was 28,110 pounds with a center of 
gravity location at 29.0 percent МАС. The aircraft 
weight with fuel expended was 21,112 pounds with 
а center of gravity location at 23.9 percent MAC. The 
gross weight at engine start of 56-1001 (Case X wing) 
was 28,163 pounds with a center of gravity location 
at 29.2 percent MAC. The weight of this aircraft with 
fuel expended was 21,104 pounds with a center of 
gravity of 23.9 percent МАС. 


Data was obtained from the Case XX wing air- 
craft by means of а photo-panel, telemetering, and 
precision instruments in the cockpit for pilot call-out 
as back up. The photo-panel recorded the following 
parameters required for the flight tests: 

Airspeed, altitude, low speed rotor rpm (iN), 
high speed rotor rpm (Мо), fuel remaining, correla- 
tion counter, time of day, and incremental time. 

Engine fuel flow and afterburner fuel flow were 
telemetered for ground recording. 

In addition to these, a sensitive airspeed indica- 
tot, sensitive altimeter, and sensitive roll rate indicator ` 
were installed in the cockpit for pilot call out for 
hand recording. 

Data was obtained from the Case X wing aircraft 
by installation of the following calibrated, sensitive 
instruments into an auxiliary panel in the cockpit: 
airspeed indicator, altimeter, exhaust gas temperature 
gage, and pressure ratio gage. In addition, a sensitive 
normal accelerometer was installed in the standard 
instrument panel, and a Lewis temperature poten- 
tiometer was installed on the right instrument console. 
АП of the above values were read over the radio by 
the pilot, and hand-recorded on the ground. 
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Report Мо, 20-8-108 
Model YF-102 

Date 6 April 1954 


Revised 15 June 1954 
ANTRODUCTION 


This flight test program describes the testing to be conducted by 
Convair on ҮЕ-102 airplane Serial Number 53-1779. 

The flight test program will be conducted by Convair, at the iir 
lorce Flight Test Center, Edwards Air Force Base, Edwards, California. 

A total of thirty-two (32) flight test hours was originally allotted 
to the program, However, some of the flight test tasks were transferred 
to airplane Serial Number 53-1780 in order tó insure delivery of 53-1779 
to Hughes Aircraft Company by 31 August 1954. 

Development testing of the engineering pilot assist system has been 
transferred in its entirety to 53-1780. Operation of the pitch and yaw 
damper system will be checked by using nominal value parameters. Full 
development of the вусђеш and determination of optimum parameter values 
will be accomplished on 53-1780, 

Approximately ten (10) flight test hours will be required for this 
program, Тһе operational test schedule on pages 27 and 28 describes іп 
more detail the utilization of the flight time, and presente а time schedule 
of events. 

This revised program supersedes the original program, Convair Report 
Humber 20-8-108, dated 6 April 1954. It ів authorized by U. 5, Air Force 
Contract AF33(600)-5942, Supplemental Agreement Мо. 3. 
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DESCRIPTION AND CONFIGURATIONS 
Airplane General 


Tho Р-102 airplane іс а single place, land based, high altitude, all 
weather interceptors The primary mission of the ultimate production airplane 
10 the interception and destruction of 84568013 р enmy aircraft and airborne 
missilos which fall within tho performanso capabilities of the aircraft, ite 
armament and associated electronics equipment under all conditions of weather 
and visibility. Ite offensive armament will include conbinations of 2.75 inch 
folding fin aircraft roskota and а maximm of віх Paleon GAR type missibs. 
Guidance and release of thie armament will be controlléd by the Hughee МХ-1179 
fire control syatem in tho ultimate production modelos Tho ultimate production 
vorsion with ME-1170 will bo eapable of ground controllo& imtercoption (GCI) 
буре operations o 

The distinguishing physical oharaetirintios of the Р-102 airplane are ita 60° 
delta wing platform, half 42149 vertical fin without horizontal tail surfaces, 
and the fusolage chook typo engines air inlet duote。 

The irreversible fully hydrallio powered control system has only three 
movable control surfaces, These consist of an elevon on tho trailing edge of 
onch wing and a rudder on the trailing edge of tho vertical fin. Но wing flapa 


are usedo 
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р ION 4 CONFIG 
Continued 


32-02 Alrplene 8/2 53-1779 
The YF-102 airplane S/N 53-1779 for which this flight tast program has 
been compiled, is the third YF-102 type airplane to be eonstruotod. It 18 
а Convair 8-82 version airplane, snd 18 powered by а Pratt & Whitney J57-P-11 
turbojet engine with afterburner. Take-off gross weight із approximately 
29,000 pounds. | , 
| А more complete desoription оў the airplane including operational рго- 
eedures and limitations 18 presented in Reference (A). 

The test configuration of tho subjest airplane differs from the contra&ot- 
val airplane specifjeation due to certain deletions and modifications 
necessary to provide for installution of flight test instrumentation, Major 
items of difference are as follows: | 
| 1. The MG-3 fire control system ів not installed, 
| 2. The plastic radome 18 replaced Бу a metal пове сар» However, the plastie 
| radome will be installed prior to delivery to КАС. 

Зе The production nose boom is replaced by а special test nose boom. The 
production nome boom will be installed and calibrated prior to delivery 
to HAC, 1 
4s The missile launching equipment will not be installed and the missile 
| launching system will be inoperative. 
| 5. The ріїоб'я armemont control panel in the cockpit will not be installed, 
This vi be replaced by а pilot's flight safety panel. A special cock- 


pit switch is provided for opening and closing the armament bay doors. 
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YF-102 
6 April 1954 
15 Ліпе 1954 


A complete list of all data measurements to be recorded during the 


accomplishment of each flight test item 1а presented on pages 29 thru 32. 


A complete description of the instrumentation system and associated 


special equipment necessary to record the data is presented in Convair Ве» 


port Number 20-8-053, Test Instrumentation Report, Airplane Serial Number 


53-1779, dated 15 February 1954. 
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Model ҮЕ-102 
Date 6 Артії 1954 


Revised 15 June 1954 
ТО ТІ 


The flight test task of the subject airplane is given by Exhibit "А" 


of Convair CCN 32, MSN94352, dated 17 November 1953. Тһе assignement 16 


stated in Exhibit "A" ав follows: 


"Airplane, Serio) No. 53-2778 
То be utilized for development of the prototype М0-3 fire control 
syotem. Thie will consist of manual operation of MG-3 computer 


radar sub-systems. System and aíreraft tie-in,” 


Eughes Airoraft Company has been designated as the primary test agency 


for this airplane. Convair will flight test the eirplane during the four 


months period prior to the start of the HAC program, 


1. 


2. 


За 


The basic objeatives of the Convair program аге as follows: 

To establish the basie flying qualities of the sirpls ne and to determine 

the dynamic response of the airplane to specified control surface deflections. 
To determine the dynamic response ої the flight control system to specified 
control surface deflections while using predetermined nominal parameter 
values for the eleotronic pitoh and yaw dempirg system, 

To perform required flight calibrations of instrumentation equipment. 

Tho flight test items which will be accomplished during this program are | 


presented on pages 8 thru 26, These tests аге in the nature of Phase I testa in 


accordanes with AFR 80-24 of ll September 1951. Actual flights will be scheduled 


te accomplish as many itemp simultaneously as possible for any given configuration 


and flight condition, 
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Date 8 April 1954 
ReviseG 15 June 1954 


FLIGHT RESTRICTIONS 


Топрогагу operating restriotions will ђе inposod оп this airplane until 
deleted by results ef teats, design studios or agreement. These restrictions 
will be imposed by Convair Enginsering or the USAF. The temporary restrictions 
will be furnished to the operating agencies by Convair Enginsering. 

The current operating restrictions for this airplane in effect on the 


date of publication of this report are given below: 


The sirplanc is not to be operated in excess of current operating limits 
or restrictions at any time during the flight test programo 


e Temporary Operating Restrictions for YF-102 Airplane S/N 55-1779 
1. Maximum Spoeds e 
а. Clean configuration ~ 810 MPH IAS or a stagnation temperature of 230? Fo 
Нокезог„ the subject airplane 00811 not be flown at speeds in excess 


of those flown Бу ҮР-102 s/u 52-7995. 


b. Gear Down = 276 MPH IAS. 
во Drogue Chute Deployment > 150 MPH IAS (ground operation only). 
2. Maximum Load Госісгағ 
а. Normal, Symmetrical: 45,55, -2 1 g аба gross weight of 26,000 lbs. 
Use inverse weight ratio for gross weight corrections o 
bs Normal, Asymmetrical: 2.76, 10056 аб a gross weight of 26,000 Ibe, 
бо laterals 00956 | 


ат рет 


Hn ИТИНЕН 
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PLIGHT RESTRICTIONS (Continued) 


8. Roll Mancuveras 


во Yaw Pauper Operation with Optimum Gain Faotorss 
(1) Aileron anglo in restricted to 269 for all speeds above Й с 0.7 
(2)  Aileron angle da roatrioted to #49 for all speeds above 720 МРН 
148 at pressure altitudes leso than 12,000 feet, 
bo Yam Damper Not Operative or Yew Damper Operative with Other than 
Optimm Gain Factors з 
(1) Adleron angle 18 restricted to 149 for continuous roll плпоцтева 
above М = 0.7 
(2) Adleron angle is restricted to £6? for changes in angle of bank 
of 609 ст losa for ppeedg above М c 0.7 at pressure oltitudes 
8076 12,000 feet. 
(3)  Ailoron angle ів restricted to 24° for speeds above 720 МРН IAS 


аб prosaure altitudes less than 12,000 feet. 


` 
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FLIGHT TEST ITEMS 


8 

20-8-108 
ҮР-102 

6 Аргії 1954 
15 June 1954 


Various flight teste have been planned to fulfill the objectives of the 


program, Flight Test Items 149, which are listed below, state the type of . 


test, purpose, requirements, and огосейцге for the various testa to be 


accomplished. 


These flight test iteme are numbered in the approximate order in which 


they will be accomplished during the огоргаш, The flight test items are not 


flight plans for individual flights. 


The data measurements required to evaluate these flight test items are 


*abulated on pages 29 thru 32, 


Flight Test 
Шеш 


о 0 3 о 


Description 
Airapeed Calibration - Subsonic Speed Range 


Airspeed Calibration - Transonie & Supersonic 
Speed Range 


Angle of Attack & ngle of Yaw Pickup Calibration 


Dynamic Lateral - Directional Stability Without 
Damping 


Dynamic Lateral - Directional Stability With 
Damping | у 


Dynamic Longitudinal Stability Wthout Damping 
Dynamic Longitudinal Stability With Damping 
Dynamic Response to Speed Brake Operation 
Dynamic шысы to Armament Вау Door Operation 


CONFI 


Pags 
Но. 


10, 11 
12-15 


16, 17 
18 
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` Date 5 April 1954 
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SYMBOLS AND CONFIGURATIONS 


Tha following symbols апі configurations are used throughout the remainder ої 


thin report to specify configurations or flight conditions, 


fonPiguration: 
Р Сівад = gear up, speed brakes іп unless otherwise specified, 
power required Гог level flight at the specified trim speeds. 
PA Gear Down = Power required for level flight at the specified 
trim speed. 
Буров: 
Vax Level flight speed at the specified altitude with marinum 
available thrust (full afterburner operation). 
MPH (IAS) Indicated airspeed in miles per hour, corrected for instrument 
and position error. 
M Mach Number 
PA. Pressure Altitude 
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Кет 
FLIGHT TEST ITEM Nos 1 nad 15 June 1954 


Tests Airspeed Calibration = Subsonio Speed Ranga СУАС Index No. 2.1 
Purpose: 
To determi ıo etatic source position error for each of the two nose boom 
configurations. 
Requirements о | 
Determine statio sourso position error for each of the following nose boom 
configurations 9 
1. Test nose boom used with the metal nose capo 
2. Production typo nose boom used with the plastic гайспе , 
Requirements according to specification MIL-I-5072, Paragraph 4030848 are 
applicable to the production nose boom airspeed calibration in the speed range 
botow M о 0686, This requirement is stated as followss 
"Airapeod ава Altitude Indication Errors 
Tho alrepsod and altitude indication errors duo to the location of th» 
pitotestatio tubs, corrested to standard sea lovel conditions, shall not 
exceed the limits specified in Table I then tested in flight." 
fhe following configurations listed in Table I are applicable in the spoed range 
below М = 0,86. Tolerances listed are corrected to standard sea 10731 conditions 


16%, 29.92" Hg. 


| TOLERANC ! 

Configuration Speed Rango Gross Weight А5, Ind. Altimeter 
Approach (gear 135-188 ШРЫ Landing 25,000 4.6 MPH 265%/116 MPH 
down) (148) (IAS) 
Approach (gear кереге MPa Normal 26,000 боб MPH 250,116 MPH 
deen) 145) (138) 
Слова БЕ MPH o (148) Norm, 26,0007 4.5 MPH иге MPH 

IAS 
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IGHT TEST IT Ко,» 1 
саў 


Prosedure 
The test nose boom will be used during the Convair flight test program, and will 


contain angle of attack and angle of yaw instrumentation in addition to airspeed 
instrumentation. The airspeed calibration for the test nose boom will be cone 
dueted during the early stages of the Convair flight test program. 

The production type nose boom and plastic radome will be installed on the 
airplene prior to delivery to Hughes Aireraft Company. This nose boom contains 
airspeed instrumentation only, and will require а position error calibration. This 
calibration will be conducted during the latter stages of the Convair flight test 
progran. 

1, Conduct а pacer method calibration using a calibrated AFFTC Р-86 

pacer airplane. 
2. Conduct tests at 15,000% Р.А. for the following configurations and 


speed ranges. 


Configuration Sneed Range (145) Remarks 
Р 150 - ДОО MPH (IAS) 2С MPH increments 
PA 15C = Placard speed 10 MPH incrementa 


for gear extension 
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СНТ, TEST ITEM No. 2 
` CVAC Index Ко. 201 
1481: Airspeed Calibration = Transonic and Supersonic Flight Range 
Ёисровв 
To determine static source position error for each of the two nose boom 
configurations. 
Requirements 
Determine static source position error for the following nose boom configurations: 
1. Test nose boom used with the metal nose cap. 
a, Calibrate for airspeed range to be flown during the Convair 
flight test program, 

2. Production tyve nose boom used with the plastic radome, 

а» Calibrate for airspeed range required by HAC flight test program. 
Procedure 

The test nose boom will be used during the CVAC flight test program and the 
following calibration tests will be conducted concurrently with other test items, 

The production type nose boom will be installed prior to Hughes ‘delivery 
and will be calibrated during the latter part of the CVAC flight test program. 

The method which will be used for calibration of the airspeed system in the 
transonic and supersonic flight regimes is а statictical method which provides for 
obtaining the value of the airspeed system error, The data from several flights 
may be combined into a single solution which is obtained by the theory of least 
squares. 

The airplane's tapeline altitude must be accurately determined with radar to 


obtain data for this method, Since data are desired from a wide range of altitudes, 
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airspeed calibration data may be obtained during the climb to altitude when the 


purpose of the flight is to serform tests of a different character at high 


altitudes. 


Physical data required for this method are as follows: 


le 


2, 


An accurate survey of the 818110 oressure апі temoerature versus 
altitude of the atmosphere in which the test flights аге to be 
made, These data will be obtained by radiosonde atmospheric survey 
and should be obtained over several successive days during the test 
period. 


Indicated static and дупарје pressure of the test airplane's airspeed 
system, These data must be obtained during a subsonic, atmospheric 
Surveying climb to altitude and a subsequent high speed dive to low 
altitude. These flights must be accomplished on at least three 
different days to obtain ample data for atmospheric survey. 

The tapeline altitude of the test airolane mist be accurately 
determined by radar tracking during these flights, The actual flight 
test procedures will be as follows: 

(1) Airplane configuration - Р (clean) 
(2) Request special radiosonde data at aoproximately the time of the 
flight. 
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(3) 


(4) 


(5) 


(е) 


(7) 


(в) 


(9) 
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ontin 


Track the entire flight of the airpleve or as much of it 

ав possible with the rader available at EAFB using 2.0 

second intervale between data points. 

Obtain photo panel data at the rate of one frame every two 
seconds during the entire flight. Higher frequency photo 
panel data permitted on my partion of the flight, 

Climb at IRT to $7,000 feet Р.А. Maintain indicated speed 
over the range of M #6 to M = «8, but do not exceed М = 0,85, 
Maintain flight pattern during climb as shown in sketch, page 15 
Stay within 15 miles distance of radar station during olimb, 
and fly а pattern which keeps the airplane opposite the sun 
fran the radar tracking station as much as possible. 

Make high speed runs along highway U.S. 406 ол shown іп 
sketch, page 15 о 

Descent пау be rade at any speed, but airplane should be kept 
within а 15 mile radius and out of the eun quadrant аа much as 
possible. 

These teste are to be performed on at least three different 
flights. 

The effects of load factor on the airspeed position error will 
be investigated by accomplishing above procedure Vpdor accelerated 


flight conditions, 
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FLIGHT TEST ITEM No. 3 Revised 15 Sune 1954 
СТАС Index №. 1.7 
Төсі: Angle of Attack and Angle of Yaw Pickup Calibration 
Purpose, 

То determine the position error of tho test Specialties (ADD) angle of 
attack and angle of yew pichupa mounted on the fuselage. 

The fuselage ADD pick-ups will be necessary for determination of angle of 
attack and angle of yaw when the plastic nose radome and production nose boom 
аге instalied on the airplane. 

These pickups are for test purposes only and will ђе replaced by the 
production servo mechanisms vene type indicators ata Ja も or date when these 
indicators became available and when tha optimum location for them has been 
determined. 

Requirements 

Angle of attack measurements are desired to an accuracy of 25 degree. 

fhe accuracy of the angle ої yew measurements ів not stated. However, the 
error should be small for small angles of yew (0-59). 

Procedure 

Fuselage Specialties airstream direotional detector (ADD) pickups will be 
calibrated with vane type angle of attack and angle of yaw indicators mounted on 
the test nose boom. 

The ADD angle of attack pickup Зе losated on the loft hand відо of the fuse- 
lage at Station 89. The ADD angle of ужи pickup is located at the bottom center- 


line of the fuselage at Station 89.8. 
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FLIGHT TEST ITEM NO. $ 
on рце: 

Correction constants for the nose boom angle of attack indicators will 
be determined during un&ocolerated level flight бу means of а rescrding 
deck angle inslinometer. This will be accomplished by recording deck angle 
over the range of test airspeeds while tho airplane ia in stabilized level 
flights These correstions will be applied to the nose boom angle of attack 
data Рог all other accelerated, maneuvering flight conditions during ADD 
calibrations 

The ADD yew indioater data will be compared directly to the nose Боол yaw 
vano data for all flight conditions during ADD calibrations 

Except for tho level flight checks of the nose bonn angle of attack інді» 
caters, no special flight tests are required for the ADD pickup celibrationa, 
The calibration will bs determined by statistical analysis of nose boom data 
taken for various flight conditions which will be flown during the program, 
Tha calibration should cover the speed, altitude, and load facter ranges which 


will be flown during the НАС flight test programe 
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FLIGHT TEST ITEM НО, 4 
СТАС Index Но. 1.2B 


Теніз Dynamic Lateral-Directional Stability Without Damping. 
Purpose: 

(1) To determine the airplane’a inherent. damping characteristics of 
rudder induced lateral-direetional oscillations. 

(2) To determine control system response to pulsed rudder input signals 
while flying without damping functions. 

Requirements 
(1) Determine airplane response to abrupt rudder deflections without 
damping functions for the given conditions, 
Erogedure 
| C (1) The CVAC flight test programmer will be used to produce pulsed rudder 
input signals to the rudder servo amplifier, This signal will cause а 
rudder deflection of predetermined rate, amplitude, and duration. The 
| required data will be recorded during the control surface defleotion and 
during the following lateral-direetional oscillations, 

(2) Trim the airplane in stabilized level flight in Manual Flight Mode for 
the configurations, speeds, and altitudes specified for runs 1 ~ 14 
tabulated on page 33. The piteh damping system must be inoperative 
during this test. 

(3) Operate the programmer ав previously described to produce the desired 
rudder deflection, and to operate the data recording systema. 
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FLIGHT TEST ITEM ХО, 5 
CVAC Index №. 1.28 
Леді: Dynamic Lateral - Directional Stability with Damping» 
Purpoge: 
(1) To demonstrate damping of rudder induced leteral-directional oscillations 
with nominal pitch and yaw damper parameter values. 
(2) To demonstrate control system response to pulsed rudder input signals with 
nominal pitch and yaw damper parameters. 
Requirements: 


(1) Determine airplane response to abrupt rudder deflections with damping 


cirouits in operation. | 


Proosdurg 


e (1) 


{2) 


(3) 


The СУАС flight test programmer will be used to produce pulsed input 
signala to the rudder servo amplifier, A predetermined nominal yaw 

rato gain factor, yaw rate time com tant, and yaw rate gyro tilt angle 
will be fixed into the yaw damper network for the given flight conditions. 
Trim airplane in stabilized level flight in manual flight mode Гог the 
configurations, speeds, and altitudes specified for runs 29 - 34 tabulated 
on page 33. 

Operate programmer as previously described to produce the desired rudder 


deflection and to operate the recording system. 
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FLIGHT. TEST ITEM НО, 6 
CVAC Index No. 1.10 


Тен Dynamio Longitudinal Stability Without Damping. 
Ригрове 

(1) To determine the airplone!s inherent damping characteristics of 
elevator induced longitudinal oseillations. 

(2) To determine control system response to pulsed elevator input signals 
while flying without damping functions. 

Reguixrenents 
(1) Determine airplane response to abrupt elevator deflections without 
damping functions for the given eonditions. 
Proeedure 0 
oS (1) The CVAC Flight test programmer will be used to produce pvlsed elevator 
input sígnals to the elevon geevo amplifiers. The input signal will 
cause an elevator deflection of predetermined rate, amplitude and 
duration. 

(2) Thim airplane in stabilized level flight in the Manual Flight Mode for 
the configurations, вравдз, and altitudes specified for Runs 15 - 28 
tabulated on page 33. 

The pulse and input elevator deflections during initial tests will bo 
limited by mechanical stops in the elevon servo actuators to +.75 degrees. 
After а preliminary evalustion of airplamresponse the stops will be 
removed and the deflections indicated for the runs above will be possible. 
All pitch and yaw damper gain factors on the parameter control box will be 
set to zero value for this test. 
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FLIGHT TEST ITEM Hoo 6 

НЕН ГІТ ттт.) ишш 


(5. Operate the programmer ayeten as previously described to produce the 
desired elevator deflection and to operate the data recording кушбаш 


(4) Retrim airplane as necessary to return to original trim conditions 
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FLIGHT TEST ITEM NO. 7 
СТАС Index No. 1.16 


Jast: Dynamic Longitudinal Stability With Damping 


(1) То demonstrate damping of elevator induced oscillations with nominal 
pitch damper parameter values, 
(2) То demonstrate control system response to зијвед elevator input signals 
during pitch damper operation with nominal parameter settings. 
Requirementa 
(1) Determine airplane response te abrupt elevator deflections with damping 
circuits in operation. 
Procedure 
Ç (1) The CVAC flight test programmer will be used to produce pulsed elevator 
input signals to the elevon servo amplifiers. This signal will cause 
an elevator deflection of predetermined rate, amplitude and duration. 
А predetermined nominal piteh gain factor will be fixed into the pitch 
damper network Jo. th. given flight conditions. 
| (2) Trim the airplane in stabilized level flight in Manual Flight Mode Гог 
| runs 35 ~ 40 tabulated on page 33. Тһе pulse input elevator deflections 
during initial tests will be limited by mechanical stops in the elevon : 
servo actuators to t.75 degree. After a preliminary evaluation of air- 
plane response, the gto っ 8 will be removed and the deflections indicated 
for the runs above will be possi ble. 
(3) Operate programmer system ав previously deseribed to produce the desired 


elevator deflection а nd to operate the data recording system, 
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| 
FLIGHT TEST ITEM NO. 8 
| CVAC Index Ко. 1.7 
Zest: Dynamic Response to Speed Brake Operation. 


(1) То determine the effect of speed brake extension and retraction while 
flying with constant power settings. 

(2) To determine the static and dynamic stability characteristics of the 
airplane with speed brakes extended. 

Beouizemente: 
(1) Determine the offects of extending and retracting speed brakes while flying 
У in stabilized level flight for the conditions specified below. 
- (2) Determine the following characteristics when flying in stabilized level 

flight with speed brakes extended, 
(a) Static longitudinal stability 
(b) Dynamic longitudinal stability 
(с) Static lateral-directionsl stability 
(а) Dynamic lateral-directional stability 


Conduct tests in Manual Flight Mode using nominal damping parameters. 
(1) Trim airplane in stabilized level flight conditions specified below. 


Configuration Ігіш speed Altitude Speed Range 
P 330 MPH (IAS) 35,000: РА. 330 ~ 220 MPH (IAS) 
(M = .9) (Ms o9 to Ма 。6) 
P 285 МРН (IAS) 15,000! Р.А. 320 - 185 MPH (IAS) 
z (M= 。5) M= „56 to M= „32) 


>s 
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FLIGHT TEST ITEM NO. 8 
р Continued 
Froceducs 
Operate speed brake control and extend brakes full out. Operate 
programmer during deceleration period to produce pulsed rudder deflections. 
Maintain constant altitude during deceleration period. When lower limit of 
speed range is reached, retract speed brakes. Record data during entire 
operation outlined above. 
(2) Trim airplene in stabilized level flight with speed brakes extended with 
NRT for the flight conditions specified below. 
(а). Without re-trimming controls, change power setting and stick force 
as required to maintain stabilized flight at the specified speed іһ- ・ 
erements. Record data at each trim speed and at each stabilized 
airspeed increment. Maintain the test altitude to #2000 feet, If 
the altitude margin cannot be maintained, it will be necessary to 
break the test up into several runs so that the test altitude can be 
held more closely. 
(b) Trim airplane as for (2) above at 293 MPH IAS (Mach .8) and 35,000! 
Р.А. Perform steady winga level sideslips to the right and left 
in increments of 2? up to а maximum of 8? sideslip. Stabilize side- 
slip at each increment. Record data for the trim speed and at each 
increment of sideslip angle. Repeat the test at 370 MPH TAS (Mach .64) 
and 15,000! Р.А. 
(с) Trim airplane ав for (2) above, and determine dynamic longitudinal 
О j stability by the procedure outlined in Flight Test Item 6, page 20. 


Operate programmer system to produce pulsed elevator input signals. 
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ІСНІ TEST I 0 
Continued 


(d) Trim airplane as for (2) above, and determine dynamic lateral- 
directional stability by the procedure outlined in Flight Test 
Item 4, page 18. Operate programmer system to produce pulsed 
rudder input signals. 


dest Conditions 
Configuration Жіп сесі Altitude Speed Range 
P 293 MPH (ТАВ) 35,000! Р.А. 230 to 305 MPH (IAS 
(№ 80) (Ма (64 to М = „83 
20 MPH Increments 
Р 370 МРН (IAS) 15。000! Р.А, 275 = 460 MPH (IAS) 
(M = „64) (Мы „48 to Ма 。80) 


20 MPH Increments 
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GHT TEST 0. 
СУАС Index №. 1.7 
Zest: Dynamic Response to Armament Bay Door Operation. 
Purpose 
(1) То determine the transitory response effects caused by armament bay 
door operation, 
Exocedure 


(3) 


(4) 


Conduct tests in the Manual Flight Mode using nominal damping parameters, 
Trim airplane in stabilized level flight for the flight conditions 
Specified below: 


Configuration Irin Speed Altituds 
P 330 MPH (IAS) — 35,000: P.A, 
(M= .9) 
Р 415 МРН (IAS) 20,000! Р.А. 
(M= 8) 


Allow airplane to fly “hands off" controls and operate armament bay door 
control switch to open doors, Hold doors open five seconis and then 


close. Record data during stabilized period and during period of door 


operation and subsequent airplane behavior. If possible, maintain 


"Hands Off" flight until airplane restabilizes at original conditions, 
Repeat above test holding doors open four seconds, three seconds, and 


two seconds intervala for the same altitudes and trim speeds. 
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The flight test program ы111 be accomplished ід operational test phases 


listed below. The calendar period during which these phases vill be conducted 


18 shown on page 28. 


Phase A must be conducted and-completed prior to Phase В, 


Phage C 


flights will be conducted during convenient periods of the flight test period. 


Phase Elight Test Items ht 8 
A 4, 5, 6, and 7 . А 
В 8 апа 9 3 

с 1, 2, end 3 TE eum 
TOTAL 80085 10 
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Normal Acceleration - Pilot's Panel 
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17 


Normal Acceleration - CG 
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FLIGHT TEST ITEMS 
з 
ola . . . я 
ЖЕКЕ: КИЕП: КЕГЕН 
i | ЊЕНЕ TER 
ЧЕЧ д. е » СЕ 
3 MEASUREMENT FERE 193 35848881 
ў 2818 Ta 847 4 84 де od: | 
8 Bale soa FEES esac bak 
МЕРЕ А a БЕДА 
3|4(516171819 
FLIGHT ATTITUDE GROUP 
1 Mach Number 5 [5] 5] 5 
4- ーー 
| 2| Indicated Аігарева Х X|X|X|X 
13 Pressure Altitude X Ix] x] x] x] X] X 
¿ Angle of Attack - Fwd. Vane (К хх 
Од Nose Boom ШЕН 
5 Angle of Attack - Aft Vane (1) 
Од Nose Boom | | 
ми 6| Angle of Attack – Left Side at Sta, 89 | | | || 
Angle of Yaw - Btm Vane on Nose Boom хх Н Х 
Angle of Там ~ Btm CL at Sta. 89,8 
Pitch Attitude - CG Х 
Roll Attitude - CG a хх Ш 
Directional Heading - CG "и хіх М Х 
Piteh Rate - CG ша x 
Roll Rate - CG ї 
Хам Кафе - 00 Х | 
оо з 


Page 30 

Report №. 20-8-108 
YF-102 

Date 6 April 1954 
Revised 15 June 1954 


Angles Attack- 
Dyn. Resp. Bay 
Door Operation 


Yaw Pickup 


-PLIGHT CONTROL GROUP 


| longitudinal Stick Force 


Lateral Stick Force 


Rudder Pedal Force Ж 
Longitudinal Stick Position | | 


wn 


Оо 


с 


Lateral Stick Position 


TERMED = ----+ 


Rudder Pedal Position | 


Elevon (Г) Servo Actuator Position | 


Elevon (R) Servo Actuator Position | хх 


Rudder Зегуо Actustor Position Раба хх 


10 Elevon (№) Gontrol Valve Spool Position 112121 | рк Х 


11 Elevon (R) Control Valve Spool Position Ши о ҮТ ххх 
ун ла 

12 Rudder Control Valve Spool Position | zlz] | |х | Х 
13 Elevon (Г) Surface Inboard Hinge Position Х X X|X X 
14 | Elevon (R) Surface Inboard Hinge Position x х|х|х | X 
15 Rudder Surface Lower Hinge Position ЖШ Х CETE Х 


17 Elevon (R) Surface Actuator Position ENNIO 
he Rudder Surface Actuator Position еее 
> пој meme trim actuator виа ||| 


5 « Suggested Гог Flight Safety ог Supp1ementary Information 
X - Required Measurement СОО Ци! Ву RU 
wur И ыы 


E 


TEA 
TEAR 
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FLIGHT TEST ITEMS 
m = 5 
484% НТ 
555 8 ча Дала 3 
8%4% R: 8.9 
о 8 TAR 
1214 333533 
5584 88 
НЕЕ ЕНСЕ 
2444 sh БЕДА 


21 Rudder Trim Actuator Position 
22 Engine Power Lever Position 
23 Lower Speed Brake Position 


FLIGHT CONTROL SUB-SYSTEM GROUP 


Rudder Summing Amplifier 


Pitch Rate Sensing Gyro 


Roll Rate Sensing Gyro 


Yaw Rate Sensing Gyro 
Elevon (L) Control Valve Actuator 


Follou-ip Potentiometer 
Elevon ontrol Valve Actuator 


Follow-Up Potentiometer 


Rudder Control Valve Actuator 
Follow-Up Potentiometer 


Elevon (L) Position Potentiometer 


| 


Elevon (В) Position Potentiometer 


Power Supply (*105-volts 9-е) 


Power Supply (-105-volts d-e) 


Flight Programmer Pitch Signael Output 


Flight Programmer Yaw Signal Output 


` 


S ~ Suggested for Flight Safety or Supplementary Information 


X - Required Measurement 


EE 


м к 
м 
м 


bd 
м 
м 
ы [ым (ўм 


24 


м 
м 


DENTAL 
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Е 


speed Calib, 
Subsonic Rang 
Airspeed Calib, 
Trans-Supersonic 
Angles Attack- 
Yaw Pickup Са; 
Dyn. Long. Stab. 
Without Damping 


Item Number 
Air 


MISCELLANEOUS 


Time of Day 


Time Correlation 


OAT - Stagnation Probe on Metal Nose ххх 


OAT - Stagnation Probe іп Engine зева 
Inlet Duct 

OAT - Flush Probe in Engine Inlet Duct DESERN 
S 
5 


- ATM Alternator Frequency 


Ratiometer (Ptn/Pt2) 


B 
1 
2 
3 
5 
B 
6 
б 
8 


шиг 
回 


Fuel Quantity (Total) 


Missile Bay Doors Opening Indication 
Left_side bay doors opened 2 in.) 


Engine RPM, No 815 


10 
11 Р110%!в Recorded Comments хх |х|х|х [x | x хх | 
DATA FROM INDICATOR LIGHTS үд ЕЕ 
B 
= 
3 


Afterburner Nozzle Position - Open/Closed 115 Ix [x [x х | x | x | xj 
Х 


Low Speed Compressor Bleed Valves (2 x | хх 
Position - Closed 

Missile Bay Door Position - Open | | ЕН 
ーー ニーーーーーーーーーーーー…ーーーーーーー T 

ВА ВА А E 


| iu ER 
5 - Suggested for Flight Safety or Supplementary Information НЕЕ ре А 
X - Required Measurement ОМЕР. ЧОМ АЙ 


FLIGHT 
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FLIGHT CONTROL SYSTEM 
General 


The ҮР-102 flight control surfaces are actuated бу irreversible, dual, 
full hydraulic power control systems, which inolude artificial fool, rates 
gyro stabilised pitch and yaw damping systems, trimming devices, and various 
safety features Full hydraulic power 18 used because of the large control 
Surface hinge moments required to deflect the surfaces at high dynamie prosse 
ureo and Ђосемво the control system must be capable of responding to electronic 
signals from en automatic fire control systeme 

Tho airplane can bo flown at the pilot's option in 3 modes of operations 
Those are Direct Manuel Flight Моде, Manual Flight Mode, and the Pilot Assist Modeo 

In the Direct Manual Mode, the rate=gyro stabilised damper systems have 
no effect on the basis control systema flight control surface response results 
solely from pilot movement of stiok and rudder pedals wich operate the full 
hydraulic power contre] systema. This modo ів always available аз the pilot's 
option аг autom tienlly in cave of a malfunction sensed by the damping system 
monitoring circuits, 1088 of hydraulic pressure in the sesondary system or 1088 
of electrical power to the control valve servo aetuatorso 

The control stick and rudder pedals are mechanically oonneotod to the mein 
hydraulic control valves by three separate cable, rod, and bellormk systema j 
one to operate the elevons as elevators, опе to operate elevons as ailerons, 
and one for the rudder. When operating in Direct Manual mode, the damping system 
із disengaged and pilot control motion moves the spools in the hydraulic оол» 
trol walves which, 4а turn, admit hydraulic pressure to the surface eotusting 


cylinders. The cylinders move the surfaces only ае long as the pilot moves his 
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FLIGHT CONTROL SYSTEM (Continuod) 
Geroral | 


controls, When pilot control motion stops, a mechanical follow-up mechanism 
shuts the control valve off. The surfaces are thon hydraulically looked in 
the position last selected by pilot control, and will remain iooked in that 
position until repositioned by pilot initiated control motion. 

Trim ів accomplished by changing the gero feel foree position by means of 
elestrical trim actuators installed between the feol mechanism and the 
mechanical control mschaniams 

In the Menual Flight Mode, the pilot has control of the airplane as mee 
vicusly described for the Direst Manual Mode, but in addition, the airplane 
has dynamic stability augmentation superimposed by the pitch and yaw damping 
system, Tho elevons and rudder operate with limited autharity with respect 
to pitch and yaw damping, but the pilot has full authority through hie om. 
вопітом о Elevon and rudder deflections, which are superimposed from the pitch 
end yaw damping system ere not felt at pilot's controls. 

Pits anand Yow Damping System | 

А functional block diagram of the pitch and yew denping system is sham 
on page 472 The system has been designed to give the airplane а high degree 
of dynamio stability over its operating range and thereby provide desirable 
flying qualities as well as є highly stable агшин launching platform. 
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FLIGHT CONTROL SYSTEM 


Pitch and Yaw Damping System 
Тһе principal components of the pitch demping system oro; 
lo Pitoh rate gyro 
го Piteh rate network 
З. left and right elovon servo amplifiers 
4. Left and right elevon controlevalve sorvo actuators 
So Power supply common to both pitch and yaw damping зузфешво 

In the Manual Flight Mode, the pitch damping system will tend to mintain 
the change in pitch rate of the airplane at sero valusa The piteh rate gyro 
sensea any piteh rate (oscillation or rotation of tho airplane about its lateral 
exis), and sends а corrective voltage signal through the pitoh rate network to 
the elevon servo amplifiers. After tho signal 48 amplified, it is fed to the left 
and right elevon control valve servo actuators which are comected to the main 
hyárenlío control valves in series with the pilot's linkage. the servo actuators 
are hydraulic in operation, and are capable of responding to the electronic signals 
of the servo anplifiers ty means of an eleotric torque motor whioh is an integral 
part of the actuator. These actuators nove the main elevon control valves which 
produce an elevator deflection tending to reduce the airplane's piteh rate to sero. 
Follow-up potentiometers mounted on the actuators cause these actuators to return 
to neutral or closed position when the correstive deflection called far by the piteh 
rate gyro has been accomplished. The process is repeated as long as a change in 
pitoh rate ie sensed ty the pitch rate сугоо 
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Pitch and Yaw Damping Systen 
In the Manual Flight Mode, the pitch damping system is sapable of producing 
elevator deflections of 2.7 degrees. During initial flight tests the pitch 
damping authority will te limited to elevator defleations of с75 degrees, 

The principle componente of the yaw damping system aree 
1, Yaw rate gyro 
2。 Roll rate gyro 
З» Airspeed compsnsater 
4е Там rate network 
Бо Roll rate network 
бе Aileron position potentiometer 
То Rudder suming enplifier 
8, Rudder servo amplifier 

In the Manual Flight Mode, the yaw damping systam tende to maintain the 
change in yaw rate of the nirpisne ot zero тајио The yaw damping system will 
also coordinate sideslip up to the limit of its authority. The yaw rete and 
roll rato gyros function to sense any yew or roll rates of the airplane өлі 
send out corrective voltage signals. The ou も put of the yaw rato gyro іс biased 
by the aileron position potentiometer and the yaw rate network. The output of 
tho roll rate gyro is modified by the airspaad compensator and the roll rate 
network, ‘These signals ere summed together by the rudder suming amplifier and 
fed to the rudder servo апр его After amplification, the signal ig fed to 
the rudder control valve servo actuators. This actuator moves the main rudder control 
valve which causes а rudder deflsetion tending to reduce lateralcdirootionel 
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FLIGHT CONTROL SYSTEM (Continued) 
Pitoh and Yaw Damping System 


osojllations or to reduce sideslip during banked turns. The rudder control 
valve servo actuator 15 equipped with a follow-up potentiometer which causes 
the actuator to return to neutral or closed position when the corrective две 
flestion called for has been accomplished. The process is repeated as long 
аз yaw and/or roll rates аго sensed by the yaw and roll кафе gyros; 

In the Manual Flight Mode, the yaw dm ping eyaten 1s capable of producing 
rudder deflections of 25-1/2 degrees. 
Pilot Assist Systen 

The Pilot Assist Mode utilizes the pilot assist syatem. The pilot assist 
system is being developed for use оп Р»102 type airplanes that have ап interin 
types fire control system without CSTI, А functional block diegram of the pilot 
assist system is shown on page 486 

the pilot assist system my be engaged when the airplane 19 being flom 
in the Manual Flight Mode only. The function of the pilot assist system is to 
maintain the airplane continnously in е referonos attitude teen as that attitude 
which exists at the instant the system was өпгерейо 

In the Pilot Assist Modo, the pilot's control of the e1evon system through 
the stiok control is locked out Бу the eleven manual eontrol lookout valves; 
Mechanical. feedback fram the eleven to the main control valve is looked out, 
and an electrics] feedback systom is usd» Full authority control of the elevon 
gysten is accomplished by the pilot assist system. Тһе pliob's stiok gontrol moves 
with tha eleven surfaces, but the pilot cannot produce elevon deflections. However, 
by exerting tho necessary stiek forces for “break-out” the pilot my breakout" ef 
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FLIGHT CONTROL SYSTEM (Continued) 
Pilot Assist System 


the Pilot Assist Mode. This action will return the control system to Direot 
Manual Flight Mode, 

Control of the elevon system in Pilot Assist Mode is aecompliched Бу the 
control stisk trim button, which beooneg the pilot assist pitch and roll "beep" 
control button when the pilot assist is engagedo Operation of the pilot assist 
“beep” control serves tp change the attitude gyro reference voltage of the pilot 
assist systom, and thereby establishes а new reference attitude for the system. 

018 а large change in reference attitude is desired, the pilot assist system is 
disengaged and the airplane flown in the Mamal Mode to the desired attitude and 
pilot assist engaged againe 
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АДЕН Test Programmer. Syston 
А flight test programmer has been installed in this airplane to minimize the 
time required to conduct certain tests and to provide a means of accurately 
repeating the test independent variables. The programmer will be used to эго- 
duce pulsed, control surface deflectin а of predetermined rate, amplitude and 
duration. 

A parameter control box 15 used in conjunction with the programmer system 
to vary the characteristics of the pitch rate, yaw rate, and roll rate net- 
work circuits іп the pitch and yaw damping system, and also the various 
parameters in the pilot assist system. Тһе variation of these parameters 
provides а means of changing the characteristics of either system to determine 
the necessary parameters for optimum operation. 


The flight test programmer consists of the following components: 
а: 


1, Programmer control panel Pilot's console 
2. Input hand control Pilot’s L/H console 
3, Pulse counter Pilot's В/Н console 
4. Programmer Fwd. center missile tay 
5, Programmer relay box Fwd. center missile bay 


A detailed description of these components 18 presented іп Reference (B). 
The flight test programmer system 18 а special piece of flight test equipment, 
and is not а part of the damping or pilot assist system. 

The programmer system produces pulsed control surface deflections by 
supplying a voltage signal to the servo amplifiers of the pitch and yaw 


damping system in the case of limited authority damping tests (see flight test 
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Plight Test Programer System 
items 4-7, В and 9 or to the summing amplifiers of the pilot assist. system in 
the esse of full authority elevon tests. 

The programmer system шаў be operated іп tuo different ways at the pilot's 
option, These are the "manual" or "programmer", and are selected on the 
Programmer control panel. Тһе airplane must be flown in the Manual Flight Mode 
to utilize the progremmer system in either of the above operations, 

In "programmer" all the details of each individual test to be conducted 
during any given flight аге automatically sequenced by the programmer. The 
cockpit pulse wunter indicates to the pilot the number of programmed pulses 
which have been accomplished during the flight. 

The programmer itself ів the primary component of the system, and is utilized 
for "programmer" of operetion. 1% 1в an electro-mechanical sequencing device 
installed in the forward center missile bay. It operates on the principle of using 
в moving strip of film to keep two banks of contact points separated. The contact 
points connect various programmer and parameter change control relay circuits. 
Perforations in the tape permit the points to close in single sets or groups at any 
given time, and for any chosen interval. The tape moves at a constant oredetermined 
rate. 

The programmer uses а rolled 40 foot strip of 70mm film tape which advances 
at а rate of опе inch/second during programmer operation. This provides for 20 to 


30 average length test pulse periods. 
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Elieht Test Programmer System 

To accomplish a flight test or group of tests in "programmer", а сгортел 
tape must be prepared on the ground prior to flight. This tape is then 1л- 
stalled and checked out in the airplane before take-off. The necessary settings 
of the parameter change control panel are also made before take-off. Тһе aire 
plane is flown to the flight condition indicated by the flight plan, and trimmed 
in stabilized level flight in the Manual Flight Mode for the given conditions. 
The programmer control panel controls must be set im the appropriate manner for 
the type test to be conducted. The pilot then flya “hands-off" the stick and 
rudder pedal controls and operates the input hand control. “he programmer operates 
the recording syatem and applies the input signal to the control system. The 
input signal may be stopped by the pilot by releasing the input hand confrol, 

The actual control system pulse which is supplied by the programmer may 
or may not be felt by tho pilot, but vill be recorded by the pulse counter when 
tne signal 18 applied. After the pulse is applied, the programmer causes the 
data recording system to operate for at least 10 seconds. The programmer then 
causes the resetting of the various parameters in the parameter control box for 
the next programmed test. The various test ruts which will be accomplished using 
the flight test programmer system are tabulated on page 33. 

When the necessary parameter changes have been accomplished for the next 
pulse, the programmer will stop and a signal light will go out on the programmer 
control panel. This is an indication to the pilot that the programmer 18 ready 
for the next pulse. № mamual positioning of the parameter change control by the 
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pilot 38 required during the entire programmed flight. The airplane may 
оў шау not require to be retrimmed between the signal pulses supplied Бу 
the programmer. 

In the "manual" operation of the programmer system, по фазе ів required 
ав the programmer unit is not used. The pilot 48 required to manually position 
all programmer control panel and parameter change panel controls before each 
input signal pulse is applied. Апу grtes of operations produced automatically 
by the "programmer" tape method can be repeated by manual operation if so 
desired. 

Manual operation of the programmer system may be accomplished during 

| С а tape programmed flight providing the correct operations are performed, 
If а manual operation is performed during a tape programmed flight, the 
parameter change controls must be reset manually by the pilot to the last 
automatic settings which were set by the programmer before manual operation 
was begun. If these controls are not reset correctly, all subsecuent 
"programmed" tests will be incorrect. | 
Parameter Chenge System 

The parameter change system consists of a parameter relay box and 
control panel located in the cockpit R/H console. The parameter control panel 
contains elevon rotary switches which control various resistors and capacitors 


in the panel. ‘hese resistors and capacitors determine the various parameters in the 
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Parameter Change System 

damping and the pilot assiat systems. The various damper system ani pilot 
assist system parameters which are controlled by the parameter change 
system are listed on pags 45. 

The damper parameter change control relay box, located under the В/Н 
console of the cockpit, ів operative only when the programmer 18 used in 
"programmer". It responds to tape programmed signals that determine which 
of the damper parameter change controls will be automatically repositioned 
next by the subsequent tape perforations. 

The parameter change system has two methods of operation, manual and 
automatic, corresponding to the two methods of operation of the programmer system, 
When the programmer system is to be operated in "mamual", the parameter change |, 
control panel selector knobs must be positioned manually by the pilot before each 
operation to select the various parameters as required by the test. When the 
programmer system is used in "programmer", the parameter change control system 
їв controlled by the program punched in the programmer фазе after a preliminary 
manual setting of the parameter change controls. 

A program being run automtically in "programmer" my be interrupted to 
repeat a pulse or to substitute a different set of parameters than those 
programmed, but this my be done only if all of the selector knobs on the 
parameter change panel are returned to the positions required for the next 
expected programmed pulse. That is, they must be returned to the position they 


were іп at the end of the previous automatic operation, 
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Cha 5; 

When all parameter change control selector knobs are set to the positions 
for zero parameter values, the programmer system may be used to supply in- 
put signals to the control system, but the damping system will not superimpose 
any damping action оп the resulting airplane response. Іп effect, thia 
simulates the Direct Manual Flight Mode while the airplane is being flown in 
the Manual Flight Mode. This technique will be used to determine the inherent 
dynamic damping characteristics of the airplane to programmed, pulsed, control 
surface deflections, (see flight test items 4 and 6, pages 18 and 20). 


| 
' Pargpeter Control Box Variables 
し The following variables are controlled by the rotary "Ledex switches on the 
parameter control panel. The symbols correspond to those used in the oitch 
and yaw damping and pilot assist system diagrams, pages 47 and 48, and in 
the Flight Condition and Configuration Table on page 33. 
Кә Yaw rate into rudder gain 
Кз Roll rate inte rudder gain 
7 “Time constant, roll rate, yaw rate 
Kj  Aileron into rudder gain 
X, Pitch rate gain 
Piteh Rate Network 
Ke Pilot Assist pitch gain 


Kg Pilot Assist up elevator gain 
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ЗР ТЕБТ ! 
Paraneter Control Вох Variables 
Ky Pilot assist roll gain 
Kg Pilot assist roll rate gain 
Kg Pilot assist heading gain 
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Left Б1еуоп " 
Right Elevon 

Fire Control 

Control Valve 

Rudder Deflection 

Left Elevon Deflection 


- 
Right Elcvon Deflection 


Pilot Control Motions 

Desired Aileron Defléction 

Desired Elevator Deflectian 

Теві Points, Leads ta 

HAC Plug 

Hughes Aircraft Co. 

Mach Fumber 

Dynamic Pressure 

Programmer System input signals for elevator 


deflections with CST] switch open (Manual Flight Mode). 
Programmer system input signals for rudder deflections 


with СӘТІ switch open (Manual Flight Mode). 


Programmer system input signals for aileron deflections 
іп full authority elevon control without pilot assist. 


(С5Т1 switch closed). 


Programmer system input signals for elevator deflections 
in full authority elevon control without pilot assist. 


(С5Т1 switch closed). 


DAMPER SYSTEM PARAMETERS 


Pitch Network 


Aileron into rudder gain factor 
Yaw Rate into Fudder Gain Factor 
Roll Rate into Rudder Gain Factor 
Pitch Rate Gain Factor 

Yaw & Roll Rato Time Constant 
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PILOT ASSIST SYSTEM PARAMETERS* 
Ку, Pilot Aseist Pitch Gain Factor 
Kg, Pilot Assist Up Elevator Gain Factor 
Ky, Pilot Assist Roll Gain Factor 
Kg, Pilot Assist Roll Hate Gain 
Kg, Pilot Assist Heading Gain Factor 


"These parameters are controlled by the 
parameter change control panel, 


hput Signals for Change in Pitch Attitude in 
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54610553 Peegreas Report са дзей aad Cockpit Suns ана Amblo Survey During High 
Speed Plight обо Airplane ҮР 2025 > Eo. 52-1787, Flights 47 aud 48. 


Eoforcaw 12 (а) "Host Request 9300 
(5) Progrons Roperh 9308-8-1 
(a) Реодково Report 9306-8-2 
(d) Toot Requogt 9475 (a scatinuctien of Test Request 9308) 


A d.bniled погковје спалуоіс han been medo ef ngoustie 109025 presont iu the 
боб. 94 も 。 сай ің tho engine inlot duet. А detnxlod harmonio analyoia han been 
вай! of vibration lovolo prosent im tho eodifled engine Cir inlet dust oplitter, 
the nove wheel door, and tho nose sono. аеро data are presented іп hs 

авс слазауйнд graphs, figure 33 through: Figure 242. 


The inotewmatation рова for thas flight ic ст follows: А microphoao vas 
100 №21 in the cockpit аб Statics 183, at tho piloto left chouldor. Таз 
пфоорахає output мап amplified ond &olorsioruda Thies installotiea uas the 
gom; па tha mepophono usad ia гобоговзо Сә) end (e 


w А п.агарводо wan 10860068 іп the cagiae inlot dust at Station 430, V.L.0., За 
tho Ссачеду "Fast Doushnut?^. Tho miorcphono cuüput наз cmplified ава tols- 
тобто. Taio mierephoac installation ves tho sams aa the iagtcllatiea uted 
in ofovoreo (b) and (е). 


An . cexioreaster uaa помпи“, іп tho trailing збдо of the пода ов duet ор) бог, 
it' ощориб bsing amplified сай tolemotered. This pickup roaordod lateral 


vit etien: of the duet splitter. 


Tuo 3009569 piokups wore meunted За the forord ond of the nosa aono at 
aprrenina’ely Station 39. лове siekups ного gligncd to traagsit letoral and 
тэго. vibration pignelo. Tho output of tho tuo pioxups зас amplified cad 


tal, covercde 
ў AL] ваза uon ғойовоб from the telawatering topo гавсг 8886 
* Fig. ту 33 to figuro 97 evo tho complete потесу of tho firat divo on flight АТ. 


Fle ка 98 to figure 188 are the союріобо survays of the повода dive ca flight 47. 
Pic ra 280 to figuro 242 are tho comploto. mur Joys of tho dive on flight АВ. 


Расте 33 through АЛ are a 40804268 Васа в malyaig of the acsuctie levelo 
рус. ca Дю the cockpit during tho divo te Hasa 1.30. Those data ного хобияоб 
і c^ бдрємобо “аға ссзекй sectlans cf the ообой доба Фоков at solooted . 
Ç Ме часто. Nino guruogo wore ревіхтобо GR. 4 
DOWNGRADED АТ 3 YEAR INTERs 
VALS; DECLASSIFIED AFTER 
12 YEARS. 
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Fioro 42 shows a plot of tha clpnificent fraque: а 24, 40-50, б0-400, 170, 
2275300 ond 500 eps ав a ҒошыбАоа of Мәсі Huer баксы from fiserco 33 бігової 
Я. 


Figo pro 43 38 a plot of overall sovad low ha ссокр 4 an а бшаелдоп of Mach 
Зегрэгь Мин deta чего obtained fron боб csvvey points used for the Мөхо 36 
авліусіє» This 48 за overall for tho ўтосулаеіею ӨР 5 бо 2000 SMB. 


арго 44, thesugh 53 are a detailed һаттледс пәсіусіс ef tho ааб 0516 levels 
ұқшбы% За the englac eir filet dunt during tka dive ба Mach 1.30. hongo data 
wes байба ecinmoideat with the соскраф purvoye 


Finpro 54 shove є plot of tho пад ови Secaneroles 24, 60-80, 80-100, 170, 
251300 сай 200 срв ав a Ёс са o£ Маса Babor байаа Prom Гідогов 44, through 


23. 


od Завь onsiysip of the vibratier lovola 
vier, Thane dats ucro takor 


Wir dena 56 {бесове 64 are в dou 
хас За the lotoral plena of tho duet epli 
cofueiecat with the 9004946 вирусу» 


Ву ита 68 нВомр а plot of tuo n^ 
Sach metar bekon from figuras Бб 


2 freogetaor ЗО зра аз a fusotíion of 
OUER 64. 


штор 65 through 75 ave a вова Ла Васа analyeio of tho vibrasies lovols 
progent За tho заг аа. plene ін tho доба сопа duriap the dive бо Mash 1.20. 
Thuo дава wore taken цзідсййсво with tha cockpit gmevey. 


$ Aus 24, хаа 560, 60-105, 170, 
Fam figures 05 


Вы нее 78 ia а sid Br tha gig 
2900 сна SOO 6 
Зи жи ЧЭ. 


24, 40-80, 80-100; 170, 
сорта Теса figures ТР th>cogh 


of Фра gà йн 
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гоо тээр ӨР the vit 
203, deur,  Yaoso data 


в в plot of Sn of- 
| 500 ons ss a бай 


з свайройр of the acoustic levels 
чо Lact 1.30. These елы ково 
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зикуфуо W задо» Survey data 
хо levols, thorofoyc figure 110 
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figura 111 is a plot of the significant components 24, 40-50, 805200, 170, 
250>300 and 500 срв ав a funotica of Mach Humber taken from figures 98 
through 110. 


Figure 112 із a plot of overall sound level of the cookpit as a Ғапабісп of 
Mach Numbor, These баба чого obtained from the increments used for tho harmonie 
апаїузіа» This is ап overall for the frequencies of 5 to 1000 eps. 


Figures 113 through 126 аге а detailed harmonic analysis of the авбаз 10 Levels. 
present іп engine sir inlet duct during the dive to Mach 1,30. These data ного 
taken ecineldent with the cockpit survey. 


Figure 127 ів а plot ої tho significent frequenoies 24, 40-50, 80-100, 170, 
1227 and 500 срв es а funation of Mach Number taken from figures 113 through 
126, : 

Figures 129 through 142 aro а detailed harmonio analysis of the vibration levels 


in the lateral plens of the duot splitter during the dive to Mach 1.30, These 
data него taken coincident with the cockpit survey. 


Figure 143 із а plot of も ho aignificant frequency component 170 срв ав а function 
ої Mach Kumbor taken from figures 129 through 142. 


Figures 144 through 156 are a detailed harmonis сваїуюів of the vibration level 
$n the vertical pilanê of the пове cone during the diva to Mach 1530. These data 
were taken eoineident with the cockpit survey. 


Figure 257 is а plot of the significant frequency components ав a function of 
Mach Numbers taken from figures 144 through 156, 


Figure 158 through 171 ere a detailed harmonio enalydia of the vibration 100018 
present in the lateral plane ої the nose cons during the dive to Mach 1.30, 
Тлево data were taken coinoident with ths cockpit survey. 


Figure 172 ів a plot ef the significent frequency components ав а funetica of 
Mach Number taken from figures 158 through 171. 


Figure 173 through 186 are a detailed harmonie analysis of the vibration 
components present ід the vertical plane of the nose wheel door during the 
81ч9 to Mach 1.30. These data wore taken coincident with the coskpit survey. 


Pigure 187 іш а plot of the algnificant frequeney components ав а functica ої 
Mach Humber taken from figure 173 through 186.. 


Figura 188 ia а tino history of Mach Numbers through the two dives of Flight 47. 
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Figures 189 through 195 ага a detailed harmonic snelyois of the acoustic levela 
present in the cockpit during Фра dive to Mach 1.20. This data was reduced from 
discrete two second sections of the recorded data taken at 60190864 Mach Hunbers. 
Bight (8) discrete surveys were made, 


Figure 196 shows a plot of the significant frequencies 24, 40-50, 80-100, 179; 
250-200 aad 500 ops ав а function of Mach Number taken from figuras 189 through 
195. 


Figure 197 18 a plot of ovorall sound level, of tha cockpit as a function of 
Mach Numbor, Those data wore obtained from the igcromomto used for the harmonic 
1 analysis. This is an overall for tho frequencies of 5 to 1000 apa. 


Figurea 198 through 205 are. а detailed harmonic analyais of the acoustic levels 
present in the inlet duoto during the dive to Mach 1.30. These data were taken 
coincident with tho cookpit survey. 


Figure 206 19 a plot of the significant frequencies 26, 40-50, 80-100, 170, 
1 250-300 end 500 ора ав a function of Mach Number taken figuros 198 through 205. 


Figures 208 through 215 are ә detailed harmonie analysis of the vibration Iwels 
present іл tho gngine duet splitter, ‘These data мого taken coincident with tho 
cockpit survey, 


) € Figure 216 ia а plot of the aignifieant frequenolen 170, срв plotted as а function 
of Mech Humber taken from figures 208 through 215. 


| Figures 217 through 223 are а detailed һағтопіс enolyóig of the vibration levels 
present іп the lateral planes in the nose cone during the dive to Mach 1.30. 
Thego daba were talian coinoldeot with the cockpit survey. 


Figure 224 shows a plot of the significant frequencies 24, 40-50, 80-100, 170, 
280-300, and 500 срв ве а function of Mach Mumbor taken from figures 217 through 
223. 


Figure 225 through 23) aro a detailea harmonia snalysio of the vibration levels 
present іл the vertical plane in the ness cone during the dive to Mech 1.30. 
These data wore taken coincident with the coókpit surveys. 


Figure 232 shows а plot of the significent froquenelop 24, 40-50, 80-100, 170, 
250-200 and 500 ops as a function of Mach Number taken from figures 225 through 
221. 


Figures 233 through 240 are a detailed harmonic analysis of the vibration levels | 
present in the пово wheel door in the vertical plane, during the diva te Mach 1.20. 
These data were taken coincident with the cockpit survey. 
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Figure 241 shows а plot of the significant frequencies 100, 170, 250-300 and 
400 epo за а function of Mach Number, taken from figures 233 through 240. 


Figure 242 ів а time history of Mach Numbers vs. Counter Numbera for tha рогіїов 
of Flight 48 that contains the dive to Mach 1.30. 
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гім зава: = 


Те още а prasowe and/or temevature iusta for the above items. 


харгана авг “бел 


Yeliow баавгу Eraluciien 


1. Install pressure pickups ‘and one temperature pickup) in 
accordance with Chermedgnamic Mom Tel-178 dated 12 July 
1954. . 


2, ‘Two pressure pickups епа а 810026 texperetura-pickup | ara 
jecetad an the inner surface of the yellow canary, att of 
the engine EXIT. Паза should be recorded during ene ground 
mgine run up (afterburner included), end flight бо пела 
altitude with sfVosbturaer,. in acdition to the Flights ‘of 
peragvaph A3. 


3, ALL pressure алі temperature pickups should be recorded 
sipultazsounly under the jollow$ng flight canditious t 


s fevel flight at 15,000 fest, covering the full 
Mach Humber range. 


Level flight et 20,000 feat, covering the full 
wach Munber range. 


tr 


ас а: at supersonic velocity for at least 30 
seconds. It io requested that ach Ne, 1.1 or 
better ba таба ай. Record during prelininsry 
diva, end during the subsequent бхеобіїйої wy sub- 
tonic velocity. 


m 


Procedure: — (Dentíuued) 
5. Record angle of attack ond eleron surface ро 


for the above flights. These ага expeciad to 


affect tha pressurob. 


B. Та aratate of Afterburner Койтіе асфивбасві 
Temp 


+ 


1. Install Lemperciura pickupe on upper and ear curface 


centerline afterburner nozzle actmters. (білій temper: 


ture data before and after shielding, fer a ground engine 
run up (afterburner included) and flight to maximum 


altitude with efterburner. 


ку 
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КОТЕ: This is for record only. Tests Бате been acconplithe:. 


Yellow canary ргоевлогов 0-200087 


Yellow canary teuperature OLIOT 


Ташрегайшсе at Afterbuiner | 0-1ЦХ9Р 
Noszle Aetustors (üocouplished) 
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FLIGHT TEST PROGRAM ADDENDUM ITEM 


44ro1an Вфоз 5227995 _ Report No. 70-8-103 


Addendum Noe 22. 


ltem Пове ров: Vibration and Acceleration Characteristics 


EDRPOSE 


Vibration aud acceleration data із necessary to establish design factors based on 


actual 
BXSPLANE CONF IGURATZON 


енін; for the Hughes М3 system weight saving study. 


КОШЕ 
3 


11:48:68 


nd Shall be recorded over а full range of flight conditions, until а aati efactery 
pattern ів esteblished, with special emphasis on tho analysis of conditions such ав 
buffeting, gusts, landing and tari, 


‚ № least ons landing should Бо made with as much impact as pilot feels 48 ressone 


` Bab. 


Бре ће flights shall bo made only in cases where a study of the data indicates 
$ паре exploration is necesaary ід certain areas. 


SIREMENPS REDUIRED 
. АсобізкаМ ол, vertied] and lateral, at approx. Sta. 47. Analysis to include 


Зов amplitude and frequency. 
Vertical acceleration at C.G. 


Basi flight control measurements. 


ў 


| 
Insürument Requizenonte Noo 88-30, 
| 


Requested by Project Office 
F. B. Voznialk 


` Approved by Я. IF Ly 


To Lo Maley i ў 
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ҮР-102 


РЫСИ ТЕСТ ADUENUUM ITEM 
28 January 1955 


Airplane No.: 52-7995 Report №. 20-8-103 
ТЕМ DESCRIPTION: 


Performance of modified ram air turbine emergency hydraulic power system. 


Addendum №. 12-8 


This Addendum Item supercedes Ада. 124 and 13A of this report (z-8-103) 


PURPOSE: 


1. 
2. 


3. 


То determine power output of the ram air turbine. 

То determine temperature rise of the hydraulic fluid during ram air turbine operation. 
To determine ram air turbine door acceleration and snubbing cylinder pressure. 

КОТЕ: These tests are required to provide additional data on the ram air 


turbine operation with modifications to the original system installed 
on airplane 52-7995 as shown below. 


CONFIGURATION: 
Tests are to be accomplished using: 


1. Modified primary hydraulic system reservoir TA38 (ACA 8-7837). 
2, By-pass primary and rem air turbine hydraulie fluid around も he fuel-oil cooler 
(use 5/8" 0.0. Tubing). 
3. Priority valve installed in ram air turbine latehing cylinder line (ACA 8-8130)-А 
PROUEDURD: 
1. Perform ground tests to check operation and insure proper functioning of 811 compo- 


2. 


nents. Jt is desirable that data be obtained during ground operation on snubbing 
cylinder pressure and door acceleration. 


The flight test program shall consist of the following: 


B. Extend the RAT at approximately 8,000 feet ара M 0.4 апа perform а normal landing. 
(Previous data obtained at 10,2С0 feet апа M = 0.47). Primary and Secondary hydraulic 
systems should be operating normelly. 

b. Extend the RAT at 15,000 feet and M = 0.6 and perform а normal landing (Previous 
data obtained at 15,000 feet апа approximately У з C.6). Primary and Secondary 
hydraulic systems should be operating normally. 

с. Extend the RAT at 30,000 feet and M = 0.9. (Previous data obtained at 27,500 feet 
ard M = C。86)。 With both the primary and secondary hydraulic systems shut off 
and the pressure "pumped down" perform a simulated approach and landing at altitude 
using RAT power only. Total RAT operating time should be approximately 2C minutes, 
Restore primary and ве. гу wdi eui; лозе б) изК а. tu 1 landing. 
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NOTE: 1. Maximum temperature should not exceed 2509Р, at any time during the 
above tests. 


2. It is desirable that the data specified in paragraph га, b and c above 
be obtained as closely as possible to the specified Mach No. and alti- 
tude since the data will supplement previous data at the same conditions. 


3. Record the serial numbers of the priority valve installed under АСА8-9130 
and the flow contro] valve in the RAT outlet line. 


SUREMENTS В ED: 


1, RAT Нуагаш с pump pressure. 

2, Primary accumulator hydraulic pressure (1) 
3. Secondary accumulator hydraulic pressure (1) 
4. Primary hydraulic reservoir fluid temperature. 
5. RAT pump outlet temperature (2) 

6. RAT flow rate = at pump inlet, 

7. RAT inlet fluid temperature 

8, RAT pump inlet pressure - suction. 

9. Rudder and elevon surface position, 

10. Angle of Attack 

11. Angle of Зач 

12, Airspecd 

33, Altitude 

14. Time 


NOTE: 2. Instrumentation items 2 and 3 above require relocation of present pres- 
Sure piekups from the main primary and secondary hyaraulic pump side of 
the line shut off valves to the primary апа secondary hydraulie system 
accumlators respectively. 

2, RAT pump outlet temperature should be recorded on an oscillograph and 


indicated on a gage in the pilots instrument panel. This item will re- 
quire additional instrumentation. See Instrument Requirement 82-35. 
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ELXGHT TEST PROGRAM ADDENDUM ITEM 


28 October 1954 
Airplane Noe: 5227995 Report №. 22102 


Addendum Мо. 259 
ATEM D'SCRIPTION: adverse yaw and directional eharactaristics. 


EMEN: 


1, Adverse yaw tests are required to determine the effect of changes іп yaw damper 
gyro oriontetion upon gyro output, during rolling omneuvers. Adworse yaw chare 
asteristica have been experienced during aileron alone rolls with damper опо 


8, Directional characteristics tests are Lo determine the effect of the rwider faire 
ine on directional trim. Present experience indicates that әрогокішабеіу 19 of 
left rudder trim is required throughout the normal speed range up to M= .93, At 
Мо „93 а sudden and imdesireble directional trim change occurs. 


AIRPLANE CONFYGURATION: Noted Below. 
PROCEDURE А {Adverse Yew) з 


Record уан conditions Фи ар rolls with aileron alone nt М є „9 and 35,000 foot, with 
and without damper, and acquire а roll rate of at least 40° /second, for each of tho 
following gyro cenfigurations 3 


а. “114 gyro down 3 to 5 degrees, so that the yaw rate output eauses rudder 
dofloctions which ако less adverse during roll maneuvers. 


b. Rotura gyro to normal, except rovorss tho normal direotion of rotation 
(Fee Noto 1). 


в. Restore normal direction of rotation of gyro. 
PROCEDURE B (Directional Qhurecteristign): 


1. Install a dummy actuator fairing on the opposite side of the fin from tho 
actuator fairing, to provide symmetry. 


2. Test trim characteristies through the normal speed range, including Vmax at 
15,000 facet. 


949 Revision. 3 Nov. 29543 
MEASUREMENTS REQUIRED: Record pressures on both В.Н. 
end І.Н. side of afterbody fillet 
1, Alrspeed. (Instrument Requirements 82-32) 
REASON: To determine whether or 
2, Pressure Altitude. not the afterbedy pressures are 
| symmetrical, as this may affect 
3. Outside Air Temperatura. directional characteristiasg, 
in В дот Surfaco Position Approved Буг 


7, В.Д, Elevon Surface position. 9, 4 о лий z 
yor E. В. Shannon 
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ШБАВИГЕЛЫНЗ REQUIRED = Continued 

бо 1-8 Eleven surfeco position: 

7. Nooo boom yaw angle. 

7. Yew кафе gyro output. 

Ч. Rell roto gyro output. 

20. Кота. aecoloration at 0.0. 

i. Sensing gyre of Par, Al may bo reversed by elther rotating the pyro сало 1307 


ог by reversing tho direction of rotation of tno gyree Lf gyro rotation ir 
roversed tho input чо ро leads to the sensing potentdometer mist alsa be 


rcyoraod, 
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FLIGHT TEST FROGRIN ADDENDUM ITEM 
Airpleno Noos 52-7995 Report Но. 26-08-1032 


Pdd@eadum No, 2^ 

IJEM DESCRIPTION: Buffet characteristies end Wing Fence Evaluation. 

‘FORPOSEs То determine buffet charscteristies for verious eirplene configurstiona, 
end to determine the possibility of weight saving through olimination or 
redustion of vins Fontes, 

AIRPLANE CONFIGURATION 8 

Ao Inotell dumy rudder actuator fairing (Accomplished) 

В. Insteli dumy fin tip rntenna. 

бо Remeve all wing foncos. 

FROGEDURE з 


1. Conduct flights at altitudoo of 15,000 te 35,000 fect in the проса renge fron 
Мэ „7 to M = 1,0 te ostablich buffet boundery patterno. Separate end вшввапс 
nive patterns ohall bo established for each of the abovo configuretiens, for 
Geenparison purpoges, 


м 
с 


Аа attempt should bo made te obtein buffeting by dumping sobin preosuro, end 
the counter nunber noted. Airplane configuration іс optional, 


3, The buffet boundary should Бо established for ша ив cosrae sorrestiena srd 
fine corrections while tracking at high eltitudo. Ib іс suggested that this 
be obteined аш o by-product of Urcokíng flights for other purposes. 


4。 Stíek Ров144са/р ohall bo obteined efter removal cf the wing fences (configur- 
atiea C) for normal lord fectors of 26 end Зв. This io im addition to tho 
buffot pattern, which is ordinarily авоб on amallor lead factors, The wing 
feneos should bo restored or altered АҒ necessary after aeredynamic еле1увіао 


5. Direstionel ebareeter3gt3og tests in aecordeneo with Addendum 25 ekould Бэ 
performed efter removal of the wing feneogo 


MEASUREMUNTS REQUIRED: 


1. Eleven Surfece Pooition 

го Ruddor Surfeco Pogition 

За Leng) tudinal Stick Position 

45 Vertical Veloeity Piclup, Sta. 532, BL 174. 
5, lateral Velocity Pickup, Sta, 566, UL 101.3 
б. Horm] and Lateral Aceeleretion et G.G. 

7. Vext:ieg end lateral acceleration at Ste. 47. 


8. Yaw rate Gyre output. i 9 4 Бе. 
9. Boso boom yaw angle. Approved by = 5 = 
5. D, Shannon 


e С Ө N [Р ў Б) [Б № T ў L Chief of Experimental Flighi 


МИА ос る 
u WN ВЕ BIN 4 за 


Z-102 FLIGHT PEST INSTRUMENT REQUIREMENT 
AND FLIGHT TEST REQUEST 


node две уље Requirement Че, 82 19 


24 June 1954 


г Extvet of landing gear selector valve operation on secondary 
System hydraulic pressure, 


To investigate а possible cause of secondary system hydraulic 
pressure fluctuations ав indicsted by existing flight test 


` CANCELLED 


1, ниве gear door selector valve position. Reason: Fluctuations traced 
to hydraulic pumps. 
Z. 4036 gear selector valve position. 5 November 1954 


f oin вест selector valve position. 
5. зепдагу system hydraulic pressure (0-3500PSI). 


|. Feimpary system hydraulic pressure (0-3500Р51). 


"Or 


+. Each selector valve trace to indicste thus: 


тн 


1 
neutral === і し ーーー neutral ae NAR poe neutral--———- 


"Extend? solenoid === Re も ao も 1 solenoid == 
energized energized 


- Record ail measurements simultaneously on the same oscillograph. 
frequency response 40 eps minimum. 


“raing to be continucus during takeoff and landing. Obtain 
"om several flights (special flights not required). 


з instrumentation and tests for earliest practiccble date, 


request confirms advance letter to V. Allwerdt, dated 21 June 54, 
Н. Wright and T. Chadwick, wo separate addendum item shall be 


red. 
Cheeked ы Z72242. 5 
N. №. Reed 


Approved ь I, Й РА PT 


е7 eo Schack NC 
с>, 


Approved by "4 Ж... 
H. болгу 


я врат А i 


C KM 


гаса, - | 20-8-105 
| 2 ш руи 1T Sheet L of Я, 
d үт зал. ` E мар hdd eid um Ye. зад 
| даљ раљама ° — 
Prirery пае system ау бөелретейшгер;. 


Вилови 000 у 


То дере ав the necessity. of «n oil cooler: for the легу вузгаг116 system 
бо бу measürinë the designsted oil vezpersturos With (1) the oii cooler і 
: : operativa, гүй? (2) the о cooler by-passed, 


` 


Conticuration: ` шан | a 


Рид | 


Маке. meaburements аб, онч: iniént intervalo (net to ехсвеї к езен) Чиг ng ЕС 
ж Жузіса parfornande ; ми ー нг 


Боде. "Renperature ГЭ if insulated Стол ва ent өшу шаў be installed 
H n the. outside, of. the irate ої Hnes, 


1. Reservoir 02002000020 с MOF TE. 
... мир ббідоь |. 1 tC = 1809 et o | v 
043. Оймо зубаца oti Cooker + С = ОР — Рада 64 #6. 


БОС ошо ёе Бунев. Servo Talse С = 280°F Page 64 #10 


PE Ton Боев Веви: хэм Line |, C+ PF. | Page 74 #33 
в. і : . : | за umts 
ont Out of AD fate : Си 2850F Page ^4 #3 мэ 
4 . 5 і « 
соз] Instr, Бије: | А ` `. 


* a л. 
Requested by Ду гац11с8 Grow- 


| Uc Anpréved Бу 2% る を 1 
| . | А T. Г. Meloy | 

| ! ' Group Бпріпент 

3 тва» | | Exoerimental #214. 


£ 


ааш, CONFIDENTIAL ха. 


Sheot 2 of 2 
Addendum No. Тед 


ino puspose of this revision is to require additional testing to determina the cause 
of thc high tomporetuvo conditions which were experienced 25 the hydraulis pumps efter 
tho dclotien of the Буағаріле fluid ссо1ог8с Data enalysis shall include determinatica 
сё the $olloudngs 

го mesnat of heat added to the pump by engine radiation. 
Fo dnuouat of heat earried across the flanges by conduction. 

С. Amount of heat added by internal leakage within the розро 
TRCOBOTRUS 


ihaewsoronto shell be recorded during several Фурісві flights, сой meioteined for at 
least two mimates after shutdown. 


to Items 1, 2 and ん of Shoot 1, the following tomporsturos shall bo recorded, 
Тог tbo Primary Бувъств: 


fy Lovor sido of pump flanges 

B. Lower sido ef nating engine Бен бо 

€, Тар aft oud Gf puxp сазвао 

Бе Pup imternsl Зуераво (баво drain Line}. 


WZ: Instrument Всашжешив Hoo 88-21. 


Approved Ну . Q y lor са 
E. Da Shannon 
7 a of Experimental Flight 


BUS 2399 зра 
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CONVATR 
А Division ої General Вунашісв Corporation 
(San Diego) 
Bel02 
GR TEST PROGRAM ADDENDUM ITEM 
Airplamo Коо: 52-1995 Report Мо.  70-8-3103 


Addendum Nao | 23 
ITEM DESGRIPTXON: Cable Тенаїоп Values 


PURPOSE: 


То obtain control cable tansion values from tests for design puxposos, 
PROCEQURE: 


Sewstor 。 Allerona aud rudder cable tension variations versus tims should bo rocordod 
at tb» following conditions. 


1, А flight at high altitude amd minimum pouor setting to obtain maximum cold 
88041448. 


2. А flight at 20,000 foot and maximum Mash wumbor with afterburner to obtain a 
high hoat condition, (Level Fight) 


MEASUREVENTS REQUIRED 5 


1. Rudder cablo tenelen. 

2. Elevater cablo tension. 

З. ІМ1оғава cable tension. 

NOLES з 

1. Instrument Requirement Ro, 82-29 (rof.). 


2. Install during the nort engine change. Instruments should bo removed for usc 
en 4753-1780 after the flight plam of this addendum has boen accosplishsd. 


Requested by | „ Controls Grove 


0 A. 


Ж. E. D. Shannon 
hio? of Exporimentel Flight 


Approved 


EDS sS sgh 


"del No. Flue 


ял ОфМРЕТОЕМТТАФ mort т, са 


| Dete - 19 July 1954 


і бонү А 18 "АЗ ГЭ" 
! А Division ef General Dynamion Corporation “А. Rewislons 
(San Diego) 49858 Тао (2) Fits. 


й with blanket and 
| extended shroud. 
| тыша пет PROGRAM BIE ITEM 

| 


| Мішіеде Ho: . ТЕ102 5/852-1995 


ү! 
` РЕМ DESCRIPTION: 


Tey orators of engine outer «s31 end nozzle actuators. 


" To determine the temperature of the engine outer wall and 
the nozzle setustorB іп order to ascertain the amount ої 
angulation necessary to relieve the heat damage te the 
nozzle actuators. 


PRÜCEDURE: 


Record temperatures continuously from take-off to service: 
ceiling with airplane at maximum power plus afterburner. 


Reference AVO dated 7-13-54 signed by Ғ.А. Stephenson, 
See following teble for зігріаце use. 


| 5 сове duration | | 


— | & | 
eder | | 


| Shields | Blanket 
x EE ц 


“agt requested by The таз. 


| | | omori her Z Ў а Жин 


То Бо Maloy |. 


СОНУАТЕ 


^ 2 
A 03938369: of General Dynamics Corporation BHO, 
{San Diego) 
Р-102 
PLIGHT TEST PROGRAM ADDENDUM ITEM 
Airplane Noos 52-7995 | Report ЮЮ.20-8-103 


Addendum No. 22 
Item Daseriptions Vibration and Acceleration Characteristics 
PURPOSE 


Vibration and aceeleration deta is necessary to establish design faetors based og 
aotual tests, for the Nughos М0-3 system weight saving study. 


AIRPLANE. CONTIGURATXON 


Elongetcd nose. 


EROCEDURE 


1. Data shall ba recorded стаг a full range of flight conditions, until а satísfactory 
ра бога із established, with specie] osphasis on the analysis of cenditiens such ag 
пи оф лд, gusts, landing and taxi. 


2. А least one landing should bo made with as much impast as pilot fesla is reason- 
ably gafac 


3. Spee3a1 flights shall be made only іп casos него a study of the data indicates 
that пого exploretion is nocossory ја certain arcas. 


MEASUREVENTS REQUIRED 


1. Aseoleraticn, vertical and lateral, at approx. Sta. 47. Analysis to inelude 
double mmo бо and frequency. 


г. Vertical acesleration at G.G. 


2, Basie flight control moasuroments. 


1. Instrument Requirementa Ho. 82-30. 


Requested by Project Of fies 
F. В. Wozniak 
Approved Юу Я. 2.34 ZZ 79 obn 
T. Maley 


TLM IS већ 
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за И МЕ ea И ба ЖА E 
| НК : E <. 1 
Зэс р Ў з ы, сай ров d | | 
он јза ХАС Revision 
A Division sf General Dynanges Corp писи, 
(San Diegs) 
XP«l02 


ELIOHT TEST PROGRAM APDENDUM TEN 


Dates 21 July 1954 Report №. : 20 20; 
Airplane Юо.: 52-7995 Addendum Хо .: 36.2 
ATEM DESOR PT TOR: 457-Р-11 Compressor Stall Test 

PURPOSE Я 


Тө isolate the conditions resulting in compressor stall chutet 32885018 
ав have been experieuced in recent 01180458 st БАРВ, 


SCHEDULE : 


Requested terget completion datet 13 August 1954. 


PROCEDURE: 


Perform one oT more flights as required to obtain the rToportoi ; 
pulsation апа Stall conditions, Operations shall 14011416 tbe Т 


(1) Steady state (power lever fixed) flights wich clizb 
to altitude whore most pulsations recur.  ^otajr 
Continuous data recordings from 20,000 fret and up. 
More than ons pulsation should be secordert at each 
time, 1.Е., do not retard power lover immediately 
after firat occurrence, but contiaue te permit eupiro 
Ха pulsate for at least three times. 
(2) Perform whet the pilot considers а normal engine 
aceeleratiou (transient condition) at the follow. ne 
altitudes . есін " 
а. Maximum attainable altituda «Ал, 
сэ 53 
Бі “ү Бан 2. Perform several turn and bas: 
а. 30. 000 Фа et manuevers during the flight 
2 ? 2 Bhie A T x 
ef this éddendug.s 
А > =: REASONS USAT request in eres: 
MEASUREMENTS REQUIRED: T зе complete Оле inlet duc? 
PAA pressura survey initiated. lr 
a) Алшаа Adderdus 2. 
b) Airspeed 
(c) O.A-T. лаве ме тег а 
(а) Ta, (Total inlet temperature) 2o Added Reasureren ts ав shea 
T2 ай Sheet 2 
(еі Тая (Turbine discharge temperature) цах ee: Е 
(ғ (RPM) 5 Parferm бааж ач with Bethe? 
(в) 0 (RPM) 3. Perform testa with Both eld 


and neu буре fusi control un^ 
018 unit paws Hy. 100075-13 
Hew unit port Ho. 190255-ЛІ 


CONFIDENTIAL 


| 


MEASUREMENTS Я 


ію 


T 


#(u) 47 (Tot 


+! 


ERENCES 


LISSER 


rakas- Жеті 4 (four). prassüre pickup 
oh 


18 win. 


Main endi 
AWB Fuel Dhow. | 

КЕ B Єнєє ру ода: pressure. 

Га) Saco ds ыг 1 pressure at pressurizing valve. 


or ва АМ. ARDENT NDUM I 


(Cont inugd) 


presaure). Usa в minimum of Á 2202 


з Pas dustrusentetion proben шау be 
pu ын necessary, pending cor 


NN ва, 
2% у „ 
рай tion ваше en oectiisgraph). 


тера 7 аф pressurlsing valve, 
де. inlet pressure. 


"ilv d governor, сава tam. 
tupati- fuel pump exit and fual съб. 


2 Која аваг ар Power Рома 
rots Mem dated 122 


Crous Кор лааг 
isperimeninli PLI ln 


pump аллам 
ie press. dg З 
Sual сваі . 

б. Fuel inlet press 


з ЁООЁ ыл дә” 


И Z= h. ° A p 
сом г 1914: Ч ЖЫ 
шаг. 


А Division of General Dynamics Coinoration 
| {San Diese) 


F102 
ERIGUT TEST PROGRAM ADDENDUM TEEM 
Sates 4 gust 1994, Report №. 90-0703 


ў Addendum Бас 17 
Apama Hegt S/N 52-7995 | 


uzino Lubricating 081 Temeraturdce vith and without re Cooler. 


Бутона 8 


AE 


do determing whether ог поб the cagine Lubricating oil con bo Coolod adequei wally 
wixb oniy the fueleoll €solore 


Бони ама ара 
Qouplotaly hyepass adrepi) coolers 
Peadedures 


Neasure the following ell and fusi teuperatures througheut a typical high 
altitudo flight. 


Menduremente Requiseds 
1. Temperatura of engina lubricating ofl fron звала 
2. Temperature ef engine lubsicatdug oil inte reservoir. 
3. Touposature of engine Inbricating oil inte engine. 
до Tameratura af fuel gut ef eae1es。 
5. fomeraturs of fuel sut об pumps. 

6. "Vamperatuxa єї fusl im багс 

Ч, Engine fuel. flow te ГИРЕ РИ 


Nos Бад, Ча ang. 85014 боб due 


caa 2250F аз 35 tends fo "cekot Requested БУ _ "he ШИН! 
арена. Advanciag throttle and RWC 
decreasing altitude өвөг 
louer tempo Pilot indicator 222 
2208085 ПОРЕВО: TE ак 7 


То UN. L. E 


TENE sgh 


Џ 
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| CONVAZIR. 
A Division ef General Dynamica бекретаћјол 
, (Sen Diego) 


¥~102 
FLIGHT TEST PROGRAM ADDENDUM ТРЕМ 


Rates 4, August 1954 Report №. 90-8303 
` Addendum Нера 17 
Sizdlane aet S/N 52-7995 | 
Itai erties 
soine Lubricating (ИЛ Temperaturób with and without Ары 11 болото 
g1 | 


do determine whethér or net the eagine lubricating oil сап be cooled адоцтелеїу 
with only the 2001011 својега : 


Senticurstion: 
Üauplotely Цуеравв 547-031 cooler. 
Ррчвр ите: 


Квосиго the Ро өн 08 oil and fuel comperetures ihrougheut а typical high 
akC え tudo flight. 


Заваргопонбс Required 3 
1, Тепрогафиге of engino lubricating gil fron engine. 
2, Tgnporeture of engine lubricating oil inte reservoir. 
3, Tenporature of engine lubricating 941 inte angine. 
4» Tanperatuce of fuel gut e? сәбізге 
54 Temperature of fuel out of ришрв. 
64 omperature of fuol im tenka 
73 Engine fuel flow te naemise.. 
NOTE: Ранд te eng. should negó Фр» 


oged 225°F аз 3% tendo te “coke” geyussted Бу... Shen 
део Айлаас 0 throttle айй 


aaersasing altitude should ^ LE 

Зане» temp. Pilot indicator <} Ж. Ж РЕДУ 

noodads Approved by 28-27. баси? 
- 4. 


L7. Le Maloy 


fame 


TND sgh 


CONVAIR 
А Division of General Dynamics Corporation 
(бап Disgo) 


"202 
талони TEST PROGRAM ADDENDUM LTEM 


Pate} 4, August 1954 Report №. 20484103 
Addendum №. 18 


шешімі. №: 527995 
Ten: Daserdntians 


abe section cooling fest. 


Zuregan! 


Té investigate the effects of the distribution duet and аш ЛЗару alresil 
eqoler on after section ceoling alr flow. 


Soni gurstioan by be ба вбала | 
Mamifolc lewréra and oil «eşler "өрөг". 
а» Manifold louvers "open" and sil cesler "ОХозей”. 


34 Manifeid lowers “cloned” and eli ceoler "врба". 

(011 cooler shutter controllable from pllet's conpárinont, leur to 
he cleved Юу clamps Lined with asbestos for ease of removal and «ив, 

| te be plugged with stepper that dess not damage duct.) 


raced мраз 
1 Racord pressure, temperature, altitude and Mach number fer ад өшіге 
, Жүрісі. flight = Maximum power climb бо ceiling, one minute at name 
| imum power level flight, end dives at speeda ef Mach Lol їз Mach 1.3. 
2 Repeat fer configurations (2) вай (3). 
MSeawreneate Required ғ 


14 Р 


static 284 Рура at oll cooler ale весоро 

24 Ребебіє 85 В%аййзй 480 betuean okin and shreud. 

3% Ребаїдо at station 500 botucen shroud end engines 

44 Probala PSCk bo bask at three positions, station 621.5. 


| 
54 Reeerd aft ond temperatures where instrumented (structure, asiualsr, 
shroud and air.) 


Requested hy 72373 — MEQUE. 
Approved 2% 72 シン グー 
i Яо 12 “ls У 
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| | А Division Bb г. ро Corporation ere | ж 
| (Sen Diego) ' — 


E=102 
GHT TEST PROGRAM ADDENDUM ITEM 
шалан Noos _52-7995 Report №. 20-8-103 


Addendum Noo 19. 
Itan гіз Instrument, Panel Vibration Test 
Purgosbs To То determina compliance with Par. 3.2.8 of MIII-5997 (USAF) uhich 


| establishes vibration requirements for the instrument panel to pre- 
| і vent sticking of instruments. 


Procedure: 
1% Paragraph 3.2.8 of MIL-1-5997 reads as Ро Дона: 


9 ва amplitude of vibration ої the instrument board shall be betweon the 
Limits of 0.003 and 0.005 inch in at least one direction, and shall not 
по 0,005 inch in any direction with the aixplane in normal flight. 
NOTEs Ап auxiliary panel vibrator or tapper shell be provided if necessary 
іс! increase the vibration te 02003 inch in st least ano direction." 


2 Tnstrumentetion Shall be ínBtalled to record the vibration in the longi- 
tudinal, vertical, end transverse directions. Pickups should be inetalled 
on both the contor and R.B. portions of the instrument panalo 


3. № special flights ага required, The required data may be obtained cone 
currently with other flights covering a погшвї renge of flight conditions 


4o If) tho vibration ів leas than „003 inch, в panel vibrator skall be installed, 
anit the testa repeated. 


Moapureme: nts Required: Record the following: 


| 1, Aigepeed 
2. Altitude 


) З. Eo, hígh rotor speed 
1 ‚ 4» Vibratory amplitude (3 axes). Tuo panel positions. Instr. Req. 82-27 (Ref。)。 


бо pre frequency (3 axes). Two panel positions. This itam desirable but 


not wendatery. Instr. Reqs 82027 (Refs). 
1 BOXES: 7 2% 
1 1. Sohedules Seon as possible 122222 
2. Requested by AF Ltr. dated 1 Jume 54, 7 Я 
ў Сору of results requested by Model 8 Approved by н. P га 
1 Proj. Off. AVO dated 20 June 24, from Но К. Cheney и 
с. В. King and Wo Wo Рок (сс:.С„Еоотег) Chief Flight Test Engine 
& Experimental Flight 
ЕЕС: sgh 
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CONVAIR 
А Division of Gensral Dynsmies Corporation 
(Sen Diego) 
Ё-162 
GET T PR ТУБЫ 
Aixplano; Нэг: _52.7995_ | Report №. 2098-102 
| Addendum Мос. 20 
* 1 
Itou Пәні; : Airspsod Calibration 


Furgoses| : 
16 obtain data for airepeed calibration by three separate ргоседикев This new 
calibration is necessitated by drag redustion modifications of the aireraft. 


1 


ал pe tions 


#4гр1ап6 uedified by sharp nose, yellow canary, and items 116064 in minutes = 
Fost Flight Meeting, 22 July, 1954. 


Procedure A: 


Facer calibration of total and statie pressure indication at subsenis speeds using 
USAF Р-ВбЕ calibrated pacer aircraft. 


1. The following tests should Бэ performed at 15,000 feet altitudo, 


Speed 
| Configuration Speed Range (245) dnerememta 
| Clean 150-500 MPH 20 MPH 
Gear Ехбэлёзё 150-275 MPH 10 MPH 


formed vie sene pacer аз waa used for the previous calibration (289; 
ро №. 582 


Ехоседиго В: 


Statie pressure calibration fer transgenic spesds using three static orifices 
as reference during performance of the specified test flights. 
1 


2, 2 сопрат вой of data, 3% is. suggested that рове of the above tests bo pere 


22 Inptall 3 fuselage statio pressure sources on the fuselage in accordance 
with draving 8.00831, Connset cach static port te а soparate altimeter 
ең the photo panel, Conpeet the middle statie port aleo to a separate 
tinater on the pilot panel. 


2. Perform the fellowlag flight plan for obtaining the required calibration 
date for transonic and superseni¢e calibration: 


a, Climb te about 43,000 fest altitude and dive with a sufficiently lago 
| dive anglo to reach a maxima Mach №. of about 1.2 during the dive. 


| 
bp Pull out et about 24,000 feet altitude into level flight. 


CONFIDENTIAL 


vont 


Ga 
О 
2 


да 


„9 Бату 


Sam Mogo 


Report И. ева. 


Ладен Lo. 90 


Erosedupe 8: = Continued 
2, Continued 


б» Maintain constant altitude using the altitude indiezted by the middle 
г statio pert on the fuselage пове. - 


do! During this level flight decelerate slowly te an indiested Mach Ro. of 
' = 0280 or less (approximate time te decelerate from Мі з 1,08 ta 
| № = 0.80 шау be 30 seconds) 
| 

eo | Невогд the photopanel date on high speed motion picture camara 1n tho 
, Mach mumbar range botueon М з 1.08 and № 0.80 ог less. 


fo, Верваф the above proceduro with pull out at about 27,000 fast altitudes 


3. Evaluation of the data should be based оп the method doseribed in Report 
70-8-501-882 (veto). 


Praceduro C: 


Statio pressure calibration at subsonic, transonic, and supersonie speads usiag 
radar ealibratien during level flight decolerations and a dive to supersanic зовойа, 


1. Ths following flight plan shall bs accomplished, and the flight pattern 81933 
be du accordance with Figure 1: 


ao Climb te altitude in the most conveniont manner and do not require 


vader tracking during the olinb. This permite the pilot to make ав 
сөрідшші climb without attampting to navigate within radar range. 


b.  Obtsin all radar tracking data in а sequense of passes above highway 
"Кос 466 and within 15 miles of the radar installation, as illustrotad 
| bz Figure 1% 
| 


Meauremo nig Крсте 


Same ав ifor previous calibratden tests, ежсєрі install additional static pressure 
Sources and altimeters аз 4ввөг 080 4m paragraph 1 of Procedure B, 


, = 
| PS 


| 
Approved uy PEE AE вас жі. 
⁄—= W &. Chenoy 
Chief Flight Test Inginedr 
Expccimental Flight 


Н 35 тин 
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А Division of General Dynamites Corporation 
(Зап Diego) 
Feid2 
СЕТ TEST PR ADDENDUM ITEM 2 
Mrpland Бов | 5297995. Report №. 70-8-209 


Addendum Ho. 20 


Iten Dodexintágns Airspeed Calibration 
| 
w 


то ob Án data fer nairspeod calibration by three separato procedures. Thie new 
calibration is necessitated by drag reduction modifications ої the aircraft. 


1 


| 
Aixplaut Conf tons 
33Ер1анд modified by sharp пово, yellow canary, and items listed in minutes ~ 
Fost Flight Meeting, 22 July, 1954. 


Procedure A: 
| 
Facer calibration of total and atatia pressure indication at subsonie spesds using 


USAF Ци Е sulibrated paver еїрогаїбо 


1. те felloving tests should be performed et 15,000 feet altitude. 


| Бреза 

| Gani guration Snesd Range (IAS) dnerements 

i Clean 150-500 МЕН 20 УРН 
Gear Extended 150-275 MPR 10 РЯ 


РА Tow eguparifon of data, 1% is suggested that seme of tha above teste bs pore 
formed using tho samo pacer as was used for the previous calibration (FS, 
баг, №. 582) 


Елөвэйсэ B: 


! 
Static pressure calibration for transonio вревін using threo 268446 orifices 
ag referense during performance of the specified test flights, 


іс Indtall 3 fuselage static pressure sources on the fuselage in accerdangs 
with drawing 8-00881. Connect each static port te a separate altimeter 
en “ло photo panel. Counset tho middle statie port also to a separate 
altimeter on the pilot panel, 


2. Perform the following flight plan fer obtaining the required calibration 
data for trünsonic and supersonie calibration: 


ёо Climb to abeut 43,000 feet altitude and diva with a sufficiently large 
dive angle to reach а matimu Mach Ho. of about 1.2 during the dive. 


b. Pull out аъ about 34,000 Faot altitude inte level flight. 
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Addendum Хэ 28 
Pinesiur: Ds = Comtiuuod 
2。 Сю Диана 


Bel laintain constant altitude using the sliitudo indicated by the middle 
l atatia part on the fuselage повео 
Џ 


да During this level flight decelerate slowly to an indicated Huh Ho. of 
' M, = 0.80 or less (approximate tims to decelerate from № = 1.08 te 
к = 0.80 may be 30 seconds) 


8»; Rasord the photopsnel data on high speed motion pioture camera іп the 
Mach aumber range between М; = 1.08 and М = 0.80 ог loss. 


fo; Repeat the above procedure with pull out at about 27,000 foot altitude. 


З. Bviluntien of the deta should be based on the mothed described in Неро 
208-501-502 (гаг.). 


Encode Gs 


Statio (pressure ealibration at subsonic, teanBonie, and supersomle врстја using 
redar бага од during level flight decelerations and а dive to sunsrgonie spends, 


3. ы following flight plan shall be aceagn14pbed。 and tho flight pattern өлеЗі 
bs'in accordance with Figuro l: 


аг! Clink te altitude in the most convenient manner and do not requiza 
wader trasking during the climb. This permite the pilot te нако on 
| aptümum elsub without attempting to navigate within radar ranges 


be 1 Obtain all radar tracking data in а sequence of passes above high T 
| Кос 466 and within 15 miles of the radar instollation, as 11148851 
| бе Figure l. 


разы каца Route at 


Samo ав for previous caldbratien tests, ексорі install additional 2:&t36 рровоуғо 
Будгавс and altimeters ав described in paragraph 1 of вова оце B。 


Approved 7 porii < Po — =. = < uw 


| 
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Addendum H5. 21 


Чан: Drag Gharacterlotica 


СРЕ зд 


E 
23 
m 


збої в procedure and desirable sequence of operations for the ebtalnment of 
зора, drag and calibration dates 


хус, Jee iiauveations 


20432199 by shsrp возе, Fellow canary, and items listed in minutes of Post 
on bangs 22 duly 19540 


& prderity is to obtain supersonie drag characteristics, The data required 
. за obtained during a series of dives. The procedure ef these diyon 481 

b їз approximately 43,000 feet altitude and dive at a sufficiently large 
лае to reach а parimin Mach Кос of about 1.2 during the dive, b) Pull 
at specified sltitule to a level flight condition, c) Maintain constant 
"Зо using tho altitude indicated by the middle static port ва the Fuse» 

2 зәсс» d) During this level flight region, decelerate te cubsenie speeds 
загсзар ют М = 0680. 


тов are requested. The pullout altitudes аге 34,000 feet and 27,000 


BHAT GE 
Тех „та approziaatoly 20,000 feet. The first tuo dives are ав requested 


mrs prnsodovo В of Addendum 20. 


43 


засскд priority із to determine tho subsonic drag level. This is best зовет» 
alished by low altitude flight (15,000 fest) in the region of М = 0.60 ta 
M = 0.85 (WR = 46,0005. or less) in increments of NM = 0.05. 


She cvalvetion ef these data will be based en pacer type airspeed calibration 
ubick must be obtained concurrently er prior te this schedule. 


Third priority 48 evaluation of the drag rie region. This requires stabilized 
date Ero maximum 18903 flight Mech musbors Фо approximately H= 0.85 in ine 
аваиђа ef ОМ 0.025. Such data should be obtained from flight at three 
Таг wder, preferably 15,000, 25,000 and 35,000 fest. (Corresponding мує 
ддз шге 45,000: 78,000 and 110,600 1586) e 
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Ргосадстэ: ~ Continued 


4. Fouvsh priority 18 to fly progressive stabilized speed » power data at 
appzoximetely 35,000 feet from Vmax to М = 0,55 in increments of /ММ 0.05 
{ wig عد‎ 110,600). Та addition two manuevoring flight conditions are ге» 
qurd аЬ 1。6 ров fori: a) Ме 0.70 and b) Ме 0.80. The altitude for these 
tunu ін 25,000 feet at а gross weight of 26,000 lbs. Cn f == 112,000), 


іс Beguireds 


Experimental Flight Мело ЁР-8-257, subject "Measurements Required for 
Firat Комета After Modification of S/N 7995". 


T = iSouevering lead factor, g's 
ЧУ а Gross weight, lbs. 
ба 1146 pressure ratio 
Деўздездә: 
te Айгайды Gea, "Тө11өн Canary Evaluation", 
e 2. Adüssüdum 11, "Drag Data Test". 


| 3, Мета 20, "Airspeed Calibrations 


а 


т. Le Maley 
Greup Engineer 
Experimental Plight 


ОМУ sigh 
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А СОБУДІВ 
і A Division of General Dynamico Corporation 
(Sen Diego) 
7102 
ону TEST PROGRAM ADDENDUM TYEM 
Airplane №6: 52-7395 Report No. 20-8103 
Addendum Noo ДА 
Itam Dooerintion: Longitudinal Sensitivity REVISED & REHRITUCEN 


19 Oct 
pie ose 9 October 1954 


Тезъв outlined һәгейл ate for the solution of control probleme regarding tho sensitivity, 
friction, sbicir lightoning end stick force slope of the longitudinal control gyatem。 


AIRPLANS CONFIGURATION 


Revised configuration, including elongated nese and yollow canary. Test with вфалдағд 
can installed in Shelley Unite 


EROGEDURE 


д. Маро to Trim Test 


3. From Ме 0.8 and 45,000 feot, incroage speed to M 1.0 1m straight and level 
Заба flight. This is to cheek say change in trim Tresulting from tho neu Goa» 
figuration changes a 


Bo фегавіз Ground Торі 


3, Hysteresia data for el стаќот y aileron and rudder system should be obtained, 
and the Зав in the trim ayebom determined. The rocemmended procedure is out 
Lined in 06-8-5196, which мәр distributed to БАРВ, 


€. Shelley баб Evelustion (Use Standard Сат) 


4. For the Shelley Unit evaluation, data is required covering the variation of 
Знае ву Unit 708 pressure with Mach Нос The response characteristics of the 
Tait should also be evaluated, Data shall be obtained ever а largo Mach №. 
rango in conjunction with other flights. Special flights are not required. 


2, To somolete the data for the design of tho Shelley 10014 cam, flights shall be 
sende eê 8 в.з э #911048, for determination ої "Elevator and Stick Fores per GU, 


Be 
ABE, 2 Sende. А During "Steady State) Jarig pogi 
28, 38 45,000 280, .90, .98, 1.00 
28; 38 35,000 „65, «80, «90, «95, 1.00, 1.20 
285 28 25,000 590» 95 p 1.00 


CONFIDENTIAL 


- - 


pm CONFIDENTIAL эл. пазе 


Addendum Wo. Зе 
19 Ostobes 1954 
Page 2 


0, Continued 
RES s 
ас Бие ӨВ 120; trim Ёст test Mach №, and do not operate trim during maneuver. 
b, Bitch damper should bs disengaged. 

D. Зокропог ток БРэв өр, and Sneratine Cbarsctocistics Daring 1 to 2 Minutos (ercülon 
gi баяатанд, АЗ іме and Airenaed fov Flight Condi tienes of Critics) Равна judi ne). 
аван уй нь 
le Filet should єсстєВ for and held the oritical condition, and shall establish the 

time wharo seneltivity GOERSRGGB。 The records wlll be inspected to determine, 
17 possible, tho зоштво of the provleusly reported sensitivity problem. 
| Мавпа REQUIRED 


Banie Flight eantrol messutemontc, including 908 pressures. 


Requested by unori өө й 


ay 
Approved Бу 44 б, d 


э E. D. Shannen 
Ё Übief of xperinsutel Flight 


ОИ ваю, 


Ad0) 318 


/ 


$664 N/S | 
кучоона ISAL ‘IIH EOT -8-02 | 


4 Ükvisien 


pus 


PREMIER 
RE QUO Pua 


Шайға Дама, 
duplan Вов 850-0995 
TS Doser з 


& torto іу Malet [Yellow Canney), nrecrburper понад рулю 
Баш eir inlet taste. 


Tumen: 


и Te ода а pressure and /yr k'aya даља Төг も 
Grafigaration: а UN С LA К: б | 
кеніне thorized by: ЧАЛМА ЕО 

Ас Yellow белеге BealuataBeelasstr isa "i АРВ ТЕХ. 2-66 


à зуб РА Dept. Date 
е le 3085911 presswes pickups 222267 By необ ла n 
| асбоюієшсе with Thermydgnarde Mamo 726-128 далай 12 Jur 
1954. 


ва Tuo pressure pickups and н Slagle tamyseelopvg пічки» usé 
Jornted un tho inner surface of She yellow cm amy, afta? | 
the engine MIT, These shuld be reteded du BE по різ 
engine run up {afterburner tneladed), зт} fiint te ада 
altitudes with afteriurner, in addition to tho flighte of 
paragraph A3. 


3» ALL pressure and temperature пекаре should ba rseyedad 


slmiltanedusly unde» the following Тань conditions: 


во Level flight at 15,000 fest, covering the full ! 
Mech Марбет rang. 


b. Level flight at 30,000 feeb, covering the full | 
Mach Number range. 


со Flight at supersonie velocity for at least 50 
Seconds. It is requested that Mech Ns. ізі ог 
Better be maintalued, Racerd, during эта и аду 
divo, ani uring the subsequent transition te sub 
senile үе 001597. 


UNCLASSIFIED 


z-— Ë 


Ум Зао ) 


Astorê angla of attack ind вінтов пыгўабе зог іздеп 
for the abewe flights. Thesa ere өхрөс 
zffsct the pressuren. 


see of Afterburner Ногаре Вода оч 


Install Ђедретељута píekups on upper ach les елгҒасе 
canteriine afterburner noivie ЗАЗ, ін tempere. 
ware dete befora aml after shielding, far a зрења er gin: 
гай мө (afterburner included) and flight te чехіудді 


Аида with eftertuzner, 


"uis is fer зесогд орлу. Tests bevê’ Баеп заофонр1 shar. 


225 calla for the installation of а rin ete ocollog 
tha Тов ид alge of the Ма. shen this 28 асерде 
ә instrunentatien should be added te «bkat аз ES Tear 
рий eshient аде temparature 85 the Що «Ф the Зай Сар 


tie flight should ілемкіз а climb ўз падам altitude cs 
vell за в maximum Mach nusher dive. 


Вашке | Rate rence 
при боту prar SUPER бе2ООРВҮ Чехию Mene ty, 
Bow Loud FE 


Зэт езлэлу Залоагайыга фе1100"Ү лава Meue Чо. 
Тра 78 
“gap rane єї APterburner: АРК. Instr, Бек. 3h. 
e zale hetustorn (actamplished) алы 
am Inlat 0995. Pressure О4ОННА instr. Лезо th. ` 
і 7 замі 
' берб НДА. | Tastre На. І, 


эр 


Cet 


~ 
- 
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ха 4 0 wot 
МЕР 
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UNCLASSIFIED 


Е-102 
ЕЫСНТ TEST PROGRAM ADDENDUM ITEM 


Airplane No.: 52-7995 Report No. ZC-8-103 


Addendum No. 12 


Кет Description; Preliminary ram air turbine tests. 


Purpose: To test the ability of the turbine to maintain adequate hydraulic pressure 


during landing conditions. The landing condition is the most critical for 
the turbine because of reduced "Q" pressure. 


Procedure: 


1. 


2. 


Install a preesure pickup in the pressure line b etween Ше ram air turbine 
and the flew control valve. 


Extend the ram air turbine just prior to normal take-off from the concrete 
runway, and retract the landing gear after take-off. 


Circle the base at moderate speed and perform a normal approach and land- 
ing. In order to get maximum interference with the airstream ahead of the 
turbine, withhold the lowering of the gear until the latest practicable moment. 


Measurements Required: 


Ram air turbine hydraulic pump pressure, (053808 psi). | 
Primary hydraulic system pressu пава 

Primary hydraulic reservoir fluid СЫМЫ 5 5 | Е 1 E D 
Rudder and elevon surface positionauthorized by: SAAMA Date 12-12-66 


True air speed, D D 254 KELLY АРВ TEX. 
Reclassified by: Dept. Date 


ПЕ 2. 7 150-1 4-4-67 


Do по! uncouple primary or secondary hydraulic power for above tests. 
Flight test Addendum Item No. 13 contains a mo re detailed test procedure 


and will be forwarded when approved. 
‚ UNCLASSIFIED 


E] 


% 


< 


CONFIDENTAAL 
2, Test with TURE Ч (replaces ТОРІВ 6), 


3. This test is similar to, and replaces test per ZC-8-103, Index Мо 4.1, 
page 48, 


#4, Additional tustrumentation required. 


7 
LEE. 
`` Approved by 


Ж “Сһепеу 
Chief Flight Test Eng; 
Experimental Flig 
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Airplene Мо, г 52-7995 пп. Report Не, #0-8-:203. 
UNCLASSIFIED... wm. 23, 
Item Deseriptiont Drag data test. 
Ррхревез Te determine drag effects in the region of Mach 0.90, 
Peeeeduras Perform flights as follows 
Test Mach Lead 


Пол. Hen. Factor Atitude : 00 0 и 
Delta 
| 1 «90 10 47,500 200,000 
2 285 26 33,000 220,000 
| 3 280 26 33,000 200,000 
| & 290 1.50 44, 700 263,000 
5 „85 1。5G 465700 263,000 
6 «80 1.50 44,700 263,000 
7 «90 20 41,500 300,000 


| Measurenentia Re yireds бале as for previnus drag data tests per Noto, 2, 


| HODES: 
1. This addendum is confirmation ol advance wire tn У, Le Allwardt, БАРВ, dated 
6-11-54 (сору фо Ч. Reda}, 


2, The above tests are for completion ef drag data tests initieted during the 
Phase IT testing of 52-7995 at ШЕВ. 


3. Point №. 7 may be marginal ромег-иївв, If level flight cannot bo maintained 
at 20, themaximum lead factor for level flight should be used, 


| Classification Changed to: 


| UNCLASSIFIED. 


wp TEX. 
D p 254 КЕШУ APB ИН. разе А "WA 
подарен py: йы e 54222 
180 Approved by CN 
Kb LAT Ч. Le Malay “ 


UNCLASSIFIED зревшевьай rient 


| LMs1p 


UNCER RIS 

# FA ў ЭЭН 
CONVAIR I ИРЕ 
A division of General Dynamics Corporatior 


San Diegolassification Changed tor 


UNCLASSIFIED 


Р-102 Authorized by: SAAMA Date 12-12-66 
FLIGHT TEST PROGRAM ADDENDUMSTTEMKELLY AFB TEX. 
E Reolassified by: Dept. Date 
Airplane No. 52-7995 or 53-1781 Re "y У 0-84505) 4-4-67 


Addendum No, 15 


ITEM DESCRIPTION: Simulated landings with ram air turbine emere 
· genoy hydraulic power. 


PURPOSE: To test the ability of the ram air turbine to furnish 
adequate hydraulic power for emergency landings. In addition, 
the tests described herein will test the ability of the 
primary system alone, or the secondary system alone to 
properly control the aircraft. 


CONFIGURATION: Test with TURB 7 (replaces TURB 6)..Modify hydraulic 
systema in accordance with Figure 1 of this addendum. 


CAUTION: Addendum No. 12 has been prepared to obtain preliminary 
information prior to modification in accordance with Figure 1 
herein. The flight test resulta of Addendum No. 12 should 
be evaluated and approved before the tests of this addendum 
are conducted. 


PROCEDURE: 


1. The valves and switches of Figure l should be installed 
and operated sufficiently to insure proper functioning 
of these components. The hydraulic ground test stand 
may be used to furnish pressure for the initial teating, 
but a ground run test of the aircraft engine-driven 
Vickers pumps should also be performed before the first 
flight 1s attempted, 


2. Take off and climb to 50,000 feet and perform the followe 
ing tests: 


8. Shut off primary system pressure, and operate the. 
aircraft with secondary pressure alone, Perf ong 
sufficient maneuvers бо demonstrate завачаўё control 
of the aircraft (see Note 1). 


b. Restore the primary pressure, and operate the air- 
craft with primary alone by Shutting off the secondary 
pressure and repeating the maneuvers of paragraph 
2a above. ж 


с. Restore second іў pressure, and extend the ram air 
turbine at 3 ОО feet and Macho Мо. 0,5 in order 
to test the performance of the turbine extension 


н-ң. 
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do 


Бо 


15 


mechanism. Perform а normal power approach апа 
landing. 


After the foregoing preliminary tests are conductad, 
the aircraft should be placed on jacks, and an 
emergency gear drop performed with pneumatic pressure, 
to insure that the emergency system is functioning 
properly. The use of this system 1s required for 

the second flight. 


Рог the second flight, а smoke laying aircraft 

shall take off along with the F-102, and shall 
construct а landing strip outline In smoke 6000 

feet from the ground (approx. 8100 feet altitude 

at EAFB)..Shape of the strip should be approximately 
as follows: 


8168 of the strip must take into account the turn 
radius capability of the smoke laying aircraft. 


The P-102 should climb to 30,000 feet while the 
smoke outline is being completed. When this altitude 
is reached, shutoff the primary system hydraulic 
pressure. Extend the ram air turbine at 30,000 

feet and Mach No. 0.5. Observe the primary system 
pressure gage in the cockpit to see that the ram 

air turbine unit developes аб least 2700 psi 
hydraulic pressure. Shut off the secondary pressure 
and perform mild maneuvers of the aircraft with RAM 
АТВ TURBINE POWER ONLY at 30,000 feet and Much Но. 0.6 
After the adequate control of the aircraft has been 
estublished, gradually cut the engine power to the 
idle position, but do not permit the engine to flame 
out. 


А glide should now be performed from 30,000 feet 

to the smoke landing strip of paragraph d. The glide 
should be regulated so that un indicuted airspeed 

of 225 knots 1s obtained when the altitude reduces 
to 14,000 feet. At this point the gear should be 
extended by use of EMERGENCY ГМБОМАТЇО PRESSURE. 
This will test the capacity of the RAT powered 
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control surfaces to maintain stability in the 
glide condition during the gear drop. The gear 
must now remain extended for the duration of the 
flight. 
В. Continue the glide at 225 knots, and make a normal 
approach and "landing" on the smoke landing strip 
of paragraph d, with a "touchdown" speed of approx- 
imately 140 knots indicated. Restore engine thrust 
before aircraft speed drops below 125 knots indicated. 
NOTE: Maximum recovery speed with gear extended is 
240 knots indicated, Restore the primary and зесоп= 
dary system hydraulic preasure, and perform a 
normal landing on the base. 
5. A ground landing with ram air turbine power alone, or a 
complets engine flameout condition should not be attempted 
without proper authorization. 


MEASUREMENTS REQUIRED: 
Ç ^ 3. ВАТ hydraulic pump pressure (0-3500 pai) 

2. Primary system hydraulic pressure 
5. Secondary system hydraulic pressure 
4, Primary hydraulic reservoir fluid temperature 
5. Rudder and elevon surface position 
6. RAT speed, RPM (proposed) 
7. Normal acceleration at 0,6. 
8. Roll rate 
9. Angle of attack 
10, Angle of sideslip (yaw) 
11. Air speed 
18. Altitude 


15. Time 


di 
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NOTES: 


1. Full or severe maneuvers should not be attempted with 
primary pressure alone, secondary pressure alone, ог 
ram air turbine pressure alone. The critical requirement 
should be considered аз a landing under gusty air 
conditions. The pilot should estimate the maneuvering 
required to simulate this condition. 


8. Complete chase plane photographs of the ram air turbine 
maneuvers should be obtained. 


Approved РС 7 ай, 


f ous “He К. Cheney 
Chief Flight Test Engineer 
Experimental Flight 
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Е-102 FLIGHT TEST PROGRAM ADDEND M ITE SUNCLAS SIF i Ep 


| Report Хо. 26-8-1085 


Airplane No, 68: 7995 Addendom Хо, 14 
Item Dəsoriptions 


Short poriod longitudinal oso111ntion test 
ч 


! Рагрове: 


(1) То determine whether or пої fluetunting tygo 
variations in olovator Q pressupo are chained due to 
shook offeats at the pt も ot 5276 ontrance, or other factors 
such as unstable operation of tho q prossure Fegulating 
unit, ог sticking of the Q pot, 


(2) То record tho relationship of such effeets on 
the reported spuricusness of the olevon control forces 
under oertain flight conditions. Classification Changed tot | 


Зрэо. No.: Hone UNCLASSIFIED 


Authorized by: SAAMA Date 18-18-86 


Configuration: Airoseareh Q pressure rogulotqrD 254 KELLY APB TER. 
C Reclassified by: Dept: 23 
Prosodure: 4, Дэр 18деі 4443 
(3) Install instrumentation іп адсогдапсе with Shoot 2, 


and climb to 40,000 feet. Ferforo a supersonic dive and 
pullout with me banking, at approximately 2.0 g's. 


(8) During this maneuver tho pilot should search for 
spuricus control forces, as noted frou previous flights. 
This condition reportedly causes difficulty in holding the 
desired "Е" forco due to omtranoous osoillotions. 


| (8) Search shall То oonolúdəd if this condition cannot 

р be obtained after several supersonic dives with pullouts 
ranging fron 15,000 to 25,000 feet, and positive accelerations 
up to 3.5 g's. 


(4) Where the spuriousnegs ооп Бо demongtrated, the 
flight conditions shall be repeated on later aircraft to 
the extent ргосбіса 19, in order to domonotrate the possible 
effect of improved "0" Pots and Shelley Waits. 


Mensuroment Required: 


See Shests 2 and 5. ў N б LR $ $ | 
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INSTIZU MENTATION 


Ем LEADING 
EDGE 


\ 


ц 
£ 15. Une 
то RUDDER 
VAR. AIR PRESS REG. 


OPEN To Comp? 
Pizecsue 


а" Рот 
OPEN то "асы 
СОМР'Т. PRESS. 
Бы pia S REATHAM 
«а | ھا‎ |» -55:10О)-860, оя. 
| Pe - 1Q(D)- 180 
(ok equiv.) 
2, | 
- £ suoce. — STRATHAM РБ 5(0)-350 
MOUNT frup) се Pe-5⑨-igo (og equi) | 


СЭМ ЕМ РАД о ез ors 


Report 20-8-158 
Adagndum Now 14 
Airplane: 52-7995 
Moasuremants (000$'4): 
Rocord the following: 
Onoilluuzraph 
1. Pitch attitude 
2. Longitudinal stiok pooition 


3. Longitudinal stick Тогоа 


4 


да Loft ana right elovon positions 


Ба Normat 0001, at the piloto compartment and 


the Само 


Photo-Panol 
1. Азгорвеа 
Zo Altitude 
З. Normal accaleratiea 
4. left ana гі пъ alovon positiona 
Зе 00568108 air temporoturo 
б. Angle of attack 
Ч. Timo 
The following ого desirable, but not mandatory s 
1. Pitoh ruta 
2. Longitudinal accoleratios at the Cou. 
3. Lateral accel. at the piloto compartment and C.G. 
4. Angle of siaeglip (усх) 
1. fending completion of instrunantation аа shown on 
вһөз% 2, a preliminary flight shoula be performed to obtain 
rough data at the earliest practicable date. Thig enn bo 


ncooompliehsd by sennactin, the Q Pot differential pressure 
instrument (photo-panel) to tha pressure line entering the 


8 Pot. 
cx n r= ралі ep LL Loy 
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This flight test program describes tho testing to be 
conducted by Convair on the second YF-102 airplane, 
Serial No. 52-7995. Testa will be conducted during 
the period of December 1953 through Sept.1955. А 
total of 165 flight hours will be required to accome 
plish this flight teat program. 


The purpose of these tests ів to demonstrate and 
evaluate the basic flying and operating qualities of 
the airplane in addition to airplane and engine pere 
formance, atability and control, and to develop the 
pilot assist system for the F-102 airplane. 


This flight test program is authorized by Air Force 
Contract No. АРЗ3(600)-5942, Supplemental Agreement 
Жо, 3. This program vill, when approved, supersede 
ali previous proposed programs for flight testing of 
thie airplane and the first YF-102 airplane, Serial 
Ко» 52-7994. 
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SCOPE 


The YF-102 airplane, Serial No. 52-7995, for which this flight 
test program has been compiled, is the second F-102 airplane to 
be constructed. It is powered by a Pratt & whitney 4-57-Р-11 
turbojet engine with afterburner, 


Instrumentation for this airplane will be phased in during the 
flight test program, і.е-, source instrumentation and circuitry 
for all of the measurements will be installed prior to the first 
flight, but only the end instrumentation necessary for measurement, 
of data required during the early part of the flight test program 
will be installed. This is necessary dus to the heavy load of 
tosts and instrumentation on this airplane. 


Tho primary assignements of this airplane are аз fo11owas 


i, Flutter and vibration 

2. Airplane and engine performance 

3. Dynamic response 

4, Stability and control 

5. Р41о% assist system development 

бо 22. III tests (engine and associated equipment refinement 
tests 


in oddition, preliminary Phase Il teats will be conducted by АР 
аз carly in the flight test program as is practicable. А сошр1лЁз 
Aint of the flight tests to be conducted із presented on ране 5 of 
this report. 


Tho Phaso III teats, item 6 above, are to be conducted utilizing 
uhntowor time is avallab)~ at the end of the flight test program, 
буда has been made to break down the details of the testing 
сваагу as these tests are contingent on prior operating charac- 
cies and/or deficiencies. 


lod breakdown of the tests stating purpose, requirements 

dures for each test has been made and is presented on pages 
ек 30 ef this report. The airplane instrumentation required 

з the necessary data during the tests has been tabulated in 
i groups according to the type of test involved and is pre- 
this menner on pages 51 through 66. A tabulation of the 
“ээс taste to be accomplished in the approximate order in which 
442) Бе conducted, including the pertinent test parameters and 
nacurement groups required to obtain test date is presented оп 
Є? end 68. A further organization of the flight test program into 
зай test phases including a time schedule showing the 2i uated 
š hours and months required to accomplish each phase ів „resented 
бота“ 1. A breakdown of the 
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SCOPE (Continued) 


| testing to be accomplished by AFFTC during the Phase 11 tests has not 


heen done as this portion of the test program із at the discretion of the 
| Vesting agency. 


this flight test program was compiled in accordance with operating limits 
and restrictions per tho г-]02 desig: specification, 20-8-001, 


і 

| Temporary restrictions will be imposed ог this airplane until deleted by 

| жевијља of tests, design studies, or agreement. These restrictions will be 
imposed by vonvair Engineering се the USAF, The temporary restrictions will 
bs furnished to the operating agercies by Convair Enyineerin,,. 


She aleplane is not. 
поне в Зопв at any 


Рог and Vibration Tests 


А пубран е powered vibrator is installed, іп each wing to produce structural 
- wibeatiors during flutter and vibration tests. Each vibrator has a frequency 
ғ vange сЁ 5 = 50 eps. The force produced by the vibrators is not а function 
of Seeyuenc, and may be constant over а wide frequency range. 


The vibrators һауе an automatic sweep over the frequency range and are sprite 
ой лог in phase or 180° out of phase. А stop control is capable of stopping 
e vibrators within one cycle of operation. The vibrator frequency, phase 
cclationship, and stop control are all controllable from the cockpit. The 
Phweters are completely submerged within the wing. 


із nor le Reanonse Tests 


‚, Әйгеӛретіс scheduling device referred to as "programmer" is installed in 

э сСсэрМацс to supply an input signal to the control valve servo amplifier 

` крор а pro-determined flight control system орега ог during dynumic 

зе tests. The various flight parameters are set into the "programmer" 

gound to produce a scheduled series of control system movements ої | 
- ted rate, amplitudesand duration during flight. The "programmer? may 

5% hy the pilot during flight to produce a given control system operation. | 


‘.Fugammer" will also be used during the dynamic stability demonstration 


"а te produce specified elevon and rudder deflections. 
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Tha following configurations and symbols are used in this report and 


ато identical to those used 10 


Сора, ons: 
са, Gruise 
5 Dive 

о Glide 

L Landing 


Розеғ-оп Clean 


РА Fouer Approach 


о Мате-О?е 


Air Force Requirements К1815-В, 


Thrust for level flight at approximately speed 
for maximum range, speed brakes and year up. 


25% NRT, speed brakes extended. 


Idling thrust, unless otherwise specified, 
speed brakes and gear up. 


Idling thrust, gear down. 
МКТ, speed brakes and year up. 


Thrust for level flight at 1.20 Уз» gear 
down. 


1.0, Thrust, geer down. 


%, Тома indicated stalling speed Рог бі = 0.75 at the gross weight 


сетговропаіпи to the 


specified condition, Subscripts (РА, L, 


ete.) refer to the airplane configurations as defined above. 


Цаа Јава, flight speed мі 
Burner operation). 


CONFI 


th maximum available thrust (full after- 


A ‚ Таро? flight speed with normal rated thrust. 
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Static Thrust Calibration 

Brake Operation Evaluction 

Зах4 Tests 

Engine Control System Operation 

Shakedown Flight ` 

Equipment Operation = Speed Brakes 

Buel Tank Pressurisation System Testo 

Lagine Equipment Operation 

F latter and Vibration 

Airspeed Calibration 

Proliminary Flight Characteristics 

Angle of Attack and Angle of Yaw Pickup Calibration 

Syoliminary Airplane Performance 

Ponse 1I Tosts (Conducted by AFFIC) 

Zf*est of Missile Bay Door Operation on Flight Characteristics 
‘plano Forformance (Optimum Wing L.E. and Tip Configuration) 

ond Structural Cooling 

в Response 

ty and Control 

it Аводої, System Development 

зе Operation - Air Starts 

| Gto Teste 

gency Fuel Control 

“gwnt Operation ~ Rem Air Turbine 

Cenivol System Operation 

arîne ond Agsocisted Equipment Operation (Phase III Tests) 
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То (2, Static Thrust Calibration CVAC Index №. 2.7 


(1) To calibrate the in-flight engine thrust instrumentation, 
(2) To determine installed power plant operating characteristics. 


d'sairements: Determine in-flight thrust instrumentalion calibrations. 


Peusedures 1, stabilize еп ие ВРУ at зе М: ив listed below and record 
pertinent data. 


а. Idle, 70, 80, 90, 92, 94, 96, 98, 100%, Mil RPh without 
afterburner. 


b. idre А/В thrust, 2 intermediate settings with A/B, and 
full А/В thrust. 


Кофе: 1. The above runs are to be conducted without the 
ground air ejector. 
2. The exit nozzle pressure survey swinging probe 
will be utilized during these runs. 


Brake Operation Evaluation CVAC Index "o. 4.2 


ЪЗ То determine the relationship between brake cylinder pneumatic 
pressure and brake effectiveness. 


“ain も Doterpine deceleration and brake cylindor pressure during tani 
Graking and landiug stops. 


rs дах HDS fa Brake operation and effectiveness will be evaluated by 
recorded brake cylinder pneumatic pressures, qualitative 
pilot's estimates of brake pedal forceg。and deceleration 
records of the airplane during taxi tests and landing stops. 
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То ез Taxi Tests 

Purpose: (1) To determine ground handling, engine and structural 
gosling characterigties, and ground operation of all 
airplane cyulpment. 


(2) To check operation of the engine, control system, brakes, 
radio, test instrumentation and all other equipment 
while taxiing the airplane at speeds up to take-off 
specd. 


ло зюіпотепіє з А. Engine Opsrating Cberactaristics 


(2) Starting 

(2) Power Control 

(3) Cooling - static ground operation and all taxi вроеёз 

(4) Fuel consumption 

(5) Engine thrust required for breakout from standstill 

(6) Engine thrust required to taxi airplane. 

(7) Maximum engine thrust withheld by brakes 

(8) Engine pressure, temperatures, and speed, to remain 
within the range of P & М specifications during all 
operations. 


B. Airplane handling and control characteristics 


(1) Flight control system operation 
(2) Nose wheel steoring 
(3) maximum engine thrust for пове whee] scrubbing 
(4) hinimum turn radius 
(5) Directional control satisfactory in cross-winds up to 
30 MPH 
(6) Minimum practical apeod for nose wheel lift-off 
(7) With the C。G。 at tho most forward position atteinable 
with maximum gross weight it shall be possible to 
make a гове wheel lift-off at not more than Gees Vs ss 0.8 
(8) Effective lateral control at high taxi врездв 
(9) Wheel brake operation, fading and effectiveness 
(30) Drogus chute deployment and jettison 


C. Airplane Equipment Operation 
(3) Satisfactory operation of all hydraulic, pneumutic, 
electrical and radio suulpment operable оп the ground 


while taxiing the airplane at зроздз up to take-off 
speed, 
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Conduct taxi tests at or near take-off gross weight. 
Turn all test instrumentation оп during taxi tests. 


Pilot will make pre-take-off cockpit check and taxi 
airplane at speeds up to 100 MPH. Check applicable 
items in requirements above. 


Make simulated take off runs during which take-off 
speed is attained, Орегафе engine in normal and 
afterburner regimes. Check all applicable items іп 
requirements above. 


Procedure for these tests will be at the pilots discretion. 


Pilot should make oral comments to be recorded on the 
voice wåra recorder during all runs. 
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Engine . "rol System Operation CVAC Index No. 3.10 


To demonstrate that the engine power control lever satisfactorily 
controls the engine power output. 


uhe power control lever must operate smoothly and easily over the 
entire rango of power settings and must have no tendeney to creep 
from a set position. 


Take-off lock shall operate easíly with positive lock position. 


1. Measure power lever angle vs. engine КРМ and turbine discharge 
total pressure for stabilized conditions during the static 
thrust calibration runs. 

2. Measure power lever angle during in-flight speedepower runs. 

3. General evaluation of power-control lever operation н111 be 
made from pilot's comments. qualitatively note forces required 
to move power control lever and any creeping tendency. 


Shakedown Flighta СУАС Index No. 1.12 


To determine eneral flight handling characteristics, 
engine operation and cooling, structural cooling and 
equipment operation. 


Airplane response to flight controls displacement. 
Engine and structural cooling. 

Engine controls operation, 

Low and high pressure pneumatic systems operation. 
Hydraulic system oporation. 

Electrical system operation. 

Preliminary air speed system check. 

Geckpit cooling 

Missile bay door operation 


The peimary purpose of the shakedown flight will be to 
sonduet the initial flutter and vibration tests as outlined 
өп page l3of this report. 

тне pilot will qualitatively check the reyuirements listed 
above and record data аз required. 

The preliminary airspsed system check will consist of verbal 
advapeed checks between the pilot of the chase airplane 

and the pilot of the ЎРАД 
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Toste Equipment Operation - Speed Brakes CVAC Index No. 4024, 
Purpose: To determine speed brake operation characteristics. 
Requirements: 1. The speed brakes shall have acceptable smoothness 


and sensitivity. 

2. The speed brakes shall not cause more than 。5g de- 
се1ега оп at high speeds. 

3. Speed brake retraction during gear extension shall 
not cause unfavorable trim characteristics. 

4. Satisfactory static and dynamic directional and 
longitudinal stability must be maintained with speed 
brakes extended. 


Рроввацее > 1. The pilot мі11 modulute the speed brakes between full 
closed and open to determine smoothness and sensitivity 
of opsration, 


2. The pilot will obtain maximum practical speed in a dive. 
The speed brake switch will be held to open as the aire 
plane speed decreases until full speed brake position із 
obtained. 


3. The speed brakes will be fully extended and airspeed 
stabilized at maximum gear extension speed. The landing 
gear will then bs extended and the speed brakes will 
automatically close. 


4. With speed brakes partially extended at 300 mph V4; the 
pilot will execute pull-ups, pushovers, «пд will yaw the 
airplane in wings level flight up to 5° of yaw. 


Note: The above test will be conducted during or immediately 
after the shakedown flights period. 
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Tost: Fuəl Tank Pressurization System Tests CVAC Index Мо» 4.16 


Веццігепепів: Fuel tank pressure limits: 4.5 to 8.00 psig relative to 
ambient air pressure, 


Procedure: Record fuel tank pressure and fuel ілпрегаішге (in tank) 
during flight. 


Periodic readings should be obtained throughout the flight 
to determine pressure regulation with varying fuel quantity, 


The deaired data will be obtained concurrently vith otber 
tests. Fuel tank pressures and bleod аіг temps will be 
&autoratically recorded throughout flights until adequate 
data are obtained. 


vog.s Engine Рута. Сага аа CVAC Index; №. 3.0 
Purposos To demonstrate and evaluate the various engine uccessories 
listed below. 


Rcquisemente: The following engine equipment will function according to manu- 
би | facturer's specifications: 


1. Engine 011 Pump 
2. Engine 011 Coolers 
ёс. Аг-011 Cooler 
b. Рие1-011 cooler 
3. Engine Fuel Pump 
4. Ignition System 
5. Low-Speed Compressore Bleed Valve 


Veo3oduvos The above items will be qualitatively evaluated during all 
engine operation. Any unsatisfactory operations noted will Бө 
subjected to further investigation and quantitative data will 
bs obtained if required. 


ENTIAL 
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Reuuirementss 


Procedure: 


Tests 


Purposes 


Heyvirements: 


Procedure: 
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Engine Кциїршепі Operation CVAG Index No. 31.0 
Engine Fuel Control 


To demonstrate and evaluate the engine fuel control unit. 


The engine fuel control unit will meter fuel to the engine in 
the correct manner in accordance with the demand from the 
power control lever. 


1, Determine engine power output va. fuel flow and power levı г 
angle during static thrust calibration and speed-power runs 
ав ап indication of correct fuel control operation. 


2. lLeternine fuel flow vs. АРМ during jam acceleration. and de= 
celeration for ground, 15,000! and 35,000" operation. 


— 


Engine Equipment Operation СУАС Index №. 3.10 
Afterburner Operation 


To demonstrate and evaluate the engine afterburner and controls, 


The engine afterburner will operate according to manufacturer's 
specifications. 


1. Determine afterburner thrust and operating characteristics 
during static thrust calibration, 

2. Light afterburner at various RPM? s and note power lever angle. 

3. Make accelerations and decelerations in AB regime. 

4。 Determine power lever angle va. engine thrust in АВ regime. 

5. Light up afterburner at 15,000" and 35,000" РА. Determine АВ 
thrust, acceleration and deceleration characteristics and power 
lever angle at the above altitudes. 

6 Determine fuel consumption during all afterburner tests. 

7. Determine АВ «eyelid operation characteristics in the tests 
listed above. 
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Test: Flutter and Vibration CVAC Index No. 1.8 


Purposes: To demonstrate that the airplane has positive damping of 
externally induced vibrations throughout the speed range 
of the airplane. 


Procedure: 1. Stabilize the airplane at М є „83 at 35,000 ft. P.A, 
in level flight. Turn on oscillograph. Turn on 
vibrators for anti-symmetric excitation. Take decay 
records at 12 cps, 18 ops, 22 eps, 29 cps, 36 eps, 
and 46 cps. Repeat with symmetric excitation. 


2. Stabilize airplane at № = «95 at 35,000! РА & repeat (1) 
above. 


3. Stabilize airplane at maximum level flight speed at 
35,000 ft. Р.А. Turn on oscillograph, Turn on vibrators 
for antliesynmetric excitation. Take decay records at 12 срв, 
18 cps, 22 срв, 29 срв, 36 cpa and 46 cps. Repeat with 
symmetric excitation. 


(4) Stabilize airplane in dives from 35,000 ft. Р.А. in 
increments of М = „05 above maximum level flight 
speed. Obtain decay records for symmetric and anti- 
symmetric excitation at one or nore «Г the frequencies 
in ascending order as аге given in (3) above. 


Note: Maximum speed to be attained during any flight will be 
Subject to approval based on the results of flutter and 
vibration data taken during previous flights. 
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Airspeed Calibration - Low Speed СУАС Index No. 2.1 

To determine test nose boom airspeed position error. 

The airspeed boom will be а test article only. № specification 
requirements have to be mst. The position аггог shall be reason- 
able and repeatable calibration date must be obtainable. 


Calibrate the airZpeed system by the pacer method in the follov- 
ing speed ranges: 


в. Clean 150-350 mph Vio 
b. Speed brakes extended 150-350 mph Vig 
€. Landing gear extended l50-Placard speed for gear extension 


The altitudes for these tests are at the pilot's discretion. 


Airspeed Calibration - High Speed СУАС Index Ко» 2.1 


To determine the test nose boom airspeed position error. 


The airspeed boom will ba а test article only. Мо specification 
requirements have to be met. The position error shall be reason- 
able and repeatable calibration data must be obtainable. 


The system is to be calibrated by radar plotting during an atmos- 
phere-surveying climb (М <.85) and a subsequent high speed dive. 


а. Climb at NRT from 15,000! to 37,000 (Do not exceed М = .85). 

b. Go into a shallow dive from 37,000! to 35,000! with military 
plus afterburner power. Attain У пахо 

с. Make descent from 35,000! to 15,000! at maximum allowable 
Mach number. 


Notes The above test must be repeated on at least (2) 
&dditional days. 


Airspeed calibration data may be obtained from any flight 
providing the aircraft is radar-tracked during the flight and 
ап atmosphere-surveying climb is made to the maximum altitude 
attained during the flight. 
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Preliminary Flight Characteristics Test CVAC Index Хо. 1.12 
(Preliminary Stability and Control) 


Determine general flight characteristics of the airplane. 


The airplane shall exhibit safe and reasonable stability 

апа control characteristics. Compliance with all parts 

of Specificution | 1815-В will not be required during these 
tests since the airplane control system vill not be in final 
configuration at this віз е. Compliance with Specification 

В 1815-8 with authorized deviations will be demonstrated 
during the stability and control tests on pages 24 through 44 . 


The flight characteristics items listed below will be рге» 
liminarily evaluated during the early stages of the flight 
test ргоүгаш. Evaluation will be principally obtained from 
qualitiative comments and implemented by recorded date. 


The following items will be evaluated during the early 
flights concurrent with other operations апа require no 
special test operations. 


1. Effectiveness of controls. 
2. Control forces. 
3. Trim control operation (rate and sensitivity). 


Ihe following flight characteristic iters will require that 
tests he conducted to determine their values. The desired 
altitude for the tests ів 30,000 ft. with the airplane in 
the clean co figuration. 


1. Static Longitudinal Stability 


Determine stick force and stick position stability at tuo 
trim speeds in the level flight speed range. 


Trim in level flight at 1.4 MIR Vary speed in {increments 
ої 20 mph above and below trir speed to maximum practical 
by use of elevator control only. Maintain altitude within 
32000 #4. Hepeat the above at max. allowable level flight 
speed. 


2, Dynamic Longitudinal Ctability 


Determine at the trim speeds called out in Item 1 above, 
Deflect elevator in small increments and record damping. 
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Prelimin Flight Characteristics Test СУАС Index №. 1.12 
(Continued) 


3. Static Directional Stability 
Determine іс straight steady sideelips at approximately 
1.415; and maximum allowable level flight speed, follow 
procedure outlined іп items 3 and 4 under Static 
Directional Stability, page 34. 

да Dynamic Directional Stability 
Determine at tho trim speeds called out in Item 1 above. 
Follow procedure outlined in Items 3, 4 and 5 under 
Dynamic Directional Stability page 35. 

5. Longitudinal Stick Force 


Determine stick force рэг #0" during diving turns and 
pull-outs. 


6. Dynamic Lateral Stability 
Determine at the trim spseds called out in Item 1 above, 
follow procedures outlined in Items 3 and 4 under Dynamic 
Lateral Stability, page 39, 


Note: These tests will ba conducted in the "Direct Manual Mode" 
of flight. 
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Angle of Attack and angle of Yaw CVAC Index No. 5,0 
Pickup Calibration 


(a) Calibration of error of fire control syster angle of 
attack pickup. 


(b) Determination of optimum location of pickups. 


The angle of attack pickups will be located in the position for 
minimum position error consistent with other design eriteria. 


1% is desired that the calibration error be less thun 0,25 
degree. 


Lote: Design specifications for the production instruments are 
to be furnished ~t а l-ter date. 


Special flight operations are not required for these calibrations. 
The errors will be deterrdned by statistical analysis of photo 
panel data of pickup readings under various conditions of flight 
including maximum speed and load factor conditions. 


fpolim пагу Airplane Performance, Climb CVAC Indox No, 2.3 


Зо determine service ceiling, best climb speed, and гађа of 
climb. 


None. 


(1) Configurations to be tested: 
(a) Airplane with straight leading edges 
(b) Airplane with cambered leading edges and reflexed wing tips. 
(2) Make climbs to service ceiling with military and military plus 
afterburner thrust settit.ga at the speeds tabuluted in schedules 
А, B, С and D given below: 


Fuel consumption data will also be obtained during the above tests. 


MILITARY THRUST MILITARY + AFTEREUR DR Т. Кузе 
Climb-Speed Sohedules, kach Ко, "в. Schedule D 
Altitude A B с 
5000 „ба «65 „68 M= 86) 
10000 •66 69 «Та pu Hold mach. No, 
15000 „71 °73 „75 »90) Constant During 


20000 „76 „78 „80 .92) Climb 
25000 »81 «83 «85 

30000 .83 „85 „87 

35000 85 «87 283 

40000 «85 „87 
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Preliminary Airplane Performance CVAC Index No, 2.2 
Speed-Power, Fuel Consumption 


To determine the speed-power characteristics апа fuel consumption 
of the airplane-enyine сола оп. 


None. 


1. Configurations to be tested: 
а. Airplane with straight leading edges only 


г. Conduct at 15,000" and 40,000" РА 
3. Stabilize speed in trimmed steady level flight at the speed 
increments given below: 


12.000: 40,001 
М» .3 Me „7 
Ms .4 Ма „8 
Me „5 Ms „9 
М= эб Ма „95 
Ма „7? М а Мах, 
Ма „8 
Ма „90 
M= „95 
Ма Мах, 


tes These tests ге planned primarily to determine the optimum 
wing leading edge and tip configuration. Sufficient instrumentation 
will be installed in the airplune during all earlier flights to 
obtain airplane performance data while other tests are bein; conducted. 


Cambered Wing L.E, and Reflex Wing Tips СУАС Index. Мо, 1.12 
Зо determine wing tip air loads during performance tests. 
Айт loads on wing tips should not exceed structural limitations. 


wing tip leads will be measured concurrent with performance tests. 
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(し Date 25 November 1953 
Tests Phase 11 
Pur poses АЕКІС Evaluation of the airplane. 


Ro ulrementss None 


Procedure 3 The procedure for these tests are at the discretion of the 
testing agency, therefore no detailed procedure is 
stipulated in this report, 
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Effects о? Missile Ваў оог Operation оп CVAC Index №. 1.7 
Flight Characteristics 


To determine the effects of open missile bay doors on 
flight characteristics and performance. 


(1) Seuuenced operation or prolonged extension of th 
missile bay doors should rot adversely affect stabllity 
of the airplane. 


(2) The pressures in the missile bay shall be within 
ucceptable structura] limits. 


(3) The bay doors shall operate satisfuctorily at all speeds. 


l. xake stabilized speed runs at approximately 25,000 ft. 
(P.4,); gross weight = 26,0004 (approximately); thrust 
and drag shall be measured. Shallow dive is per- 
шїав 16 if requ.red to obtain speed at M s .5, .6, „7 
with missile bay doors open. 


2, At the above stabilized speeds and with missile bay doors 
open, check static longitudinal stability through a 
small range of elevator deflections. 


3. Check static directional stability, wings, level, urder 
conditions stated in (1) abore. 


After analysis of the data from the above tests, repeat items 
(1) through (3) at M = „8 to max. allowable, then: 


А. Operate missile bay doors in а simulated rocket firing 
cycle during level flight at 25,000", and gross weight 
of 26,000 pounds. Conduct at four different speeds be- 
twoen M = „8 and maximum allowable. 

B, Open missile bay doors at the speeds given in (А) above 
at a load factor of approximately „8g and pull up to 
maximum allowable load factor. 


€ Introduce elevon step inputs through the progranmor during 
.evel flight at M = „8 and maximum allowable or M = ,9. 


D. Same as (C) except with rudder inputs. 


hb. Land with missile bay doors open. 
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Airplane Performance, Determination of СУАС Index No. 2.2 
Optimum Leading Edues and Wing Tips 


То obtain drag polar data. 


The comparison of performance between the two types of wing leading 
edges and tipe. The following data will be obtained. 


1. Drag polers in level flight 
2. Drag polars in accelerated flight. 


1. Conduct in clean configuration st approximately 40,000° (PA) 
and 15,000? (PA) for each of the following: 


(a) Airplane with straight wing leading edges 
(b) Airplane with cambered wing leading edges and reflexed 
wing tips 


2. Stabilize at the approximate speeds and altitudes tabulated 
below. Record data. 


3. Starting with the test altitude and speed of (2) above, pere 
form a diving turn tightening the turn until maximum 
allowable positive в has been attained. Record data throughout 
the maneuver (approximately 10 seconds). 

4» Repeat (3) at all speeds and altitudes tabulated below: 


Ма г6 Ма „7 
= 7 = „8 
= «8 bd 49 
= „86 а „95 
= 90 з Мах. 
а „95 
= Мах 
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Airplane Performance, Take-Off Distance CVAC Index №. 2.4 


To determine minimum distance reyuired to become airborne and 
to clear a 50 ft. obstacle. 


Estimated take-off distance has been computed but no contractual 
reyuiremonts exist. 


1, Letermine horizontal distance from start of take-off roll to 
point where airplane is airborne and to point where airplane 
ів 50 ft. off ground. 

2, Make series of high performance take-offs with military plus 
afterburner power und determine minimum distances defined 
above. 

3. Pilot shall use his own judgsent in developing а technique 
for maximum performance take-offs. 

4。 Use Air Force photo-theodolite to determine distances. 


Note: The above tests will be conducted when the optimum leading 
edge and wing tip configuration has been established. Ргә- 
‘liminary take-off data will be obtained during the early 
flight testing. 


Airplane Performance, Landing Distance СУАС Index No. 2.5 


To determine the minimum distance required to land the airplane 
over a 50 ft, obstacle. 


Estimated landing distance has been computed but no contractual 
requirements exist. 


1. Make а series of landings with and without deploying drogue 
chute to determine minimum landing distance. 

2. Pilot shall use his own judgment in developing a technique 
for minimum distance landings. 

3. Use Air Force photo-theodolite to determine distances. 


Notes The above tests will be conducted when the optimum leading 
edge and wing tip configuration has been established. Pre- 
liminary landing distance data will be obtained during the 
early flight testing. 
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Engine and Structural Cooling CVAC Index Но, 3.1 


lo determine airplane structure temperature in the vicinity of 
the power plait. 


Design criteria require that structural temperatures forward of 
the firewall do not exceed 250*F. Structural temperatures aft 
of the firewall must not exceed 350%. 


Temperature data will be obtained during performance testin; and 
taxi operations. 


Tensile coupons have been installed in the eirplane to determine 
the effect of structural temperatures on structural strength. 
Three of the coupons have been instslled at each of the locations 
listed below. One coupon should be ге oved fro: each station 
&fter 10 hours, 50 hours, and 100 hours of flight test. 


Location of Coupons: 


(1) Frame at Fuselage Station 528.5, BL 101 R.H., WL +28 (245780) 
(2) Frame at Fuselage Station 499, BL 25 R.H., НЬ «21.25 (245180) 
(3) Skin at Fuselage Station 499, BL 10 R.H,, wl «29 (245781) 

(4) Bulkhead at Fuselage Station 552, BLO, WL «30.5 (Titanium RO-130A) 


Dynamic Response СУАС Index No. 1.7 


To determine dynamic stability and response of the airplane 
and control system in manual and automatic modes of flight 
to programmed control system input signals. 


1. The airplane shall exhibit satisfactory response to input 
signals, 


2, Measurements shall be obtained with sufficient accuracy to 
provide the fire control system manufacturer with design 
data ir automatic flight control. 


3. Тһе various parameters for the pitch damper, yaw damper, and 
turn coordinator will be determined from these tests. 


The airplane will be trimmed in level flight. A specified signal 
will be introduced to the control system. ‘ihe response of the 
airplane and cortrol system will be recorded during hands-off flight. 
These signals will be introduced singly or in a programmed series by 
selection of automatic or manual operation of the programmer. 

Details of the configuration of test will be specified at з later 
date. 
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Statie Longitudinal Stability СУАС Index №. 1.14 


818158 Par 4.2.1 


To demonstrate that the airplane has positive static 
stick-fixed longitudinal stability for the specified 
conditions with exception of the noted deviation. 


Demonstrate that the airplane Наз positive static sticke 
position and stick force longitudinal stability at all 
normal service loadings when flying with constant power 
settings under conditions given in Table І, page 25 . 
Except in configuration D, the existence of such stability 
shall be proved by determination of the stick-fixed 
neutral points. The neutral point determined for the 
condition of most aft C.G. location must be at least 5$ 
of the МАС aft of the Lost aft С.С. location. Іп сопе 
figuration D, the stability shall be indicated by stable 
variatio.s of elevator control force and angle with 
indicated airspeed. 


At Mach numbers above 0.85 with the airplane trimmed 

at М = 0.85, the variation of elevator force and ueflec- 
tion with Mach number шау be negative if the force changes 
involved are not gre ter than 20 lbs. and osour over a 
reasonably wide Mach number range. 


1. Conduct at altitudes specified in Table І, page 25. 

2. Trim airplane at specified speed in configuration 
to be tested. 

3, Stabllize speed in specified inerements through 
врвед range by use of elevator control only. 

4» Determine gf в and F, vs. airspeed or Mach number. 


Since G.G. position varies during flight, the data should 
Бэ taken for those loadings which determine the most fore 
ward and most aft C.G, position possible during flight, 
1.90.9 to obtain С.С. variation necessary to determine the 
longitudinal neutral point. 
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Static Longitudinal Stability CVAC Index No. 1.1A 
To determine the effect of С.С. shift with airplane 
attitude on static longitudinal stability. 


None 


Center of gravity shift due to attitude is maximum 
when №. 2 fuel tank is approximately 1/2 full 
(Мо, 3 full) Fuel quantity of 3124 lbs. 


1. Conduct at 12,000 ft. 
2. Trim airplane in steady level flight with а proximately 60% NRT 
3. Vary airplane attitude to 5° nose up and nose 
dam in stabilized 1° increments, Use increasing 
or decreasing power to maintain trim speed. 
4. Determine, Ya。 0.0. Position. 


Dynamic Longitudinal Stability 
Applicable Spec. R1815-B Par. 4.1 


СУАС Index No, 1.16 


To demonstrate that elevator induced longitudinal 
oscillations are damped out. 


Short period dynamic oscillations produced by gudden 
elevator deflection shall be damped out. Damping 
oscillations must be stabilized but number of cycles 
required to dampen to be approved by НАС (Spec. Deviation). 


1. Conduct at altitudes specified in Table I, page 25. 

2. Trim airplane in steady level flight in configur- 
ations and trim speeds specified in Table I, page 25. 

3. Deflect elevator abruptly and release, Record data 
until short period oscillations cease. loth pull- 
ups and push-overs should be accomplished. The Рго- 
grammer will be used to supply specified elevon де- 
flections when practical. 

4. Repeat at high and low speeds of each configuration. 

5. The above tests are to be conducted with manual and 
direct manual mode control system configurations. 
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Date 25 November 1953 
Test: Longitudinal Control Force CVAC Index №. 1.10 

Applicable Брес, R1815-DB Раг. 4.4.1, 4ойо0ҙ Љоћоћ 

Purpose: To determine elevator control force gradient (stick force 


per "gi, 


Reuuípements: Show that elevator control force gradient is within the 
specified limits: 12.9 lbs/g пах.ў 4.85 lbs/g min. 


In steady turning flight and in pulleouts, increase in pull 
force shall be required to produce increases in normal 
acceleration, throughout the range of permissible accelerations» 


“levator control force gradient for maximum normal acceleration 
іп sudden pull-ups from trimmed straight flight shall never be 
less than the gradient in steady turning flight under the 

same conditions of ross weight, configuration, altitude, G.G. 
and airspeed. 


Proesdwres 1. Conduct at altitudes specified in Table I, page 25, 

2. Trim airplane in configurations P and D listed in Table 
I, page 25. 

3. Climb to 2000 ft. above test altitude, 

йо Make steady diving turns in which the steepness of the 
turn is used to control the acceleration and the airspeed 
із held constant at trim value by losing altitude. 

5. Develop maximum positive load factor in turns. 

С. Make sudden pull-ups from straight trimmed flight during 
which maximum positive load factor is developed for 
configuration P only.  "onduct at mostrearward 0.0. 
and at trim speed of М a 0.7, speed for NRT, and at 
maximum practical. 


Pent longitudinal Control Force СУАС Index №. 1.1D 
Applicable Spec. Н 1815-B Par. 4.5.4 


Se rom То determine elevator control force during high speed dive. 


Seo “араба With airplane ігілшей in steady level fl.ght with NRT, сопе 
figuration P, it shall be possible to hold the airplane in 
dives up to the maximum practical speed with an elevator 
push force not to exceed 56 pounds. If а pull force is required 
to maintain а steady dive, this pull force shall not exceed 
35 1ba。 and the additional force required to execute a 3g 
pull-out shall not exceed 75 lbs. 
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Tes Ls Longitudinal Control Foree (Continued) GVAC Index №. 1.10 
Applicable opece I 1815-В Рага, 4.5.4 


Procedures 1. Trim airplane in steady level flight at service ceiling, 


~o Dive airplane and stabilize speed at approximately 50 
mph increments during dive until maxlmum practical 
speed is reached. ‘ihe maximum practical speed із ex- 
pected to be less than maximum permissible speed 
designed for the 4-67 engine installation. 

3. Execute а За pull-out with recovery at not less than 
15,000 ft. 


Tests Longitudinal Control Effectiveness CVAC Index №. 1.1E 
Applicable Spec. В 1815-B Рага. 4.3.1 


Purpose: To prove that sufficient elevator control. ехізіз to 
maintain steady flight for the, given conditions. 


Raqudrements : With the airplane trimmed at the spseds specified in 
Table І, page 25, 15 shall be possible in each сопе 
fi uration to maintain steady flight over the speofff£ed ` 
speed range. 


Prossdure: This requirement: 111 be demonstrated in tests of 
| static lon;itudinal stability. 


Taste Longitudinal Control Effectiveness СУАС Index No. 1.28 
Applicable Spee R-1815-B Рага, 4.3.2. 

FAS To prove that sufficient elevator control exists to 
develop maximum positive or negativa load factor at 
trim speed. 


TERES Develop maximum positive or negative limit load factor 
at trim speed by means of elevator control only far 
gach configuration listed in Table 1, page 25. 


Above requirement is subject to limitations iuposeü бу Dynamics 
Group in aecordance with data obtained from previous teats, 


Applicable, cxeept as limited by angle of attack corresponding to 
з Cr m 0.75 at stall speed, maximum available elevator deflection 
or maximum limit load factor. Т 
Angle of Attack ut бу, з 0,75, С «209, (see page 26) 
Мах elevator deflection ын И з 
+ 
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Longi tudinal Control Effectiveness (cent) GVAC Index No, 1.1Е 
Applicable Брес. В-1815-В Рага. 4.3.2 


1, Data to comply with above positive load factor 
requirements will be obtained from tests for 
elevator control force gradient. || 

2. Develop maximum negative limit load factor at the 
spscified trim speeds by making push-overs f rom 
straight, steady trimmed flight. 


Nota: Tests on this airplane will be of a preliminary 
nature only as demonstration of compliance 
with this specification will bə obtained during 
flight loads testing on a later airplans, 


Longitudinal Control Effectiveness GVAC Index Но. 1.18 
Applicable Spec. R-1815-B Рага, 4.3.3 


To demonstrate that sufficient elevator control exists 
to hold airplane in close proximity to the ground at 
the given speeds. 


1. with 0,6. іп most forward position and airplane 
trimmed at 1.4 Чај, or at maximum allowable ground 
angle, whichever attitude corresponds to the 
higher speed. 

2. Longitudinal stick force shall not exceed 35 lbs. 
during (1). 


Note: Maximum allowable ground angle з 20° 
Ар outlined in Reyuirements а bove. 
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Longitudinal Control Effectiveness 
Applicable Spee, В 1815-В Para.4.3.5 
Longitudinal Control Forces 
Applicable Spec. Н1815-В Para, 4.4.7 & 4.4.8 


Medel 8 (Үғ-204) 
Date 25 Моташїг 195: 


СУАС Index №. 1.18 


СУАС Index Ко, 1.18 


То prove thut sufficient olovator control exists 
to attain take-off attitude at 9027. 
that elevator stick force during t 

exceed the given limits. 


and to show 
Boff does not 


Airplane shall Бо able to assume take-off attitude 


at 90» Үд 


for all normal service loadings. This ineludes the 8.0. 


apd 220, deuditiea спіса предивба tho largest static nose дала mevont 
With airplane trimmed for 1.25 Vg , thé nose whsel | about the 
lift off at 90% Vg, shall not requiro а stick pull | cain свөо10- 
force greater than 35 108. пае 


With airplane trimmed for 1.25 Уат, with G.G, За 
mest aft position, the transition from take-off 
apeed to 1.25 Vg, shall not require a atick-push 


force greater than 10 lbs. 


See tari tests. 


1. Set elevator teim control for trim ed flight 
at 1,25 Vg; and record data during take-off 
with maximum б.н. for most aft CoG. Position. 


Note: Trim position for 1.25 V. 
pilot's test cockpit ins 


Longitudinal Trim Changes 
Applicable Spee. R 1815-B Para. 4.0.2, 4.6.2 and 4.6.4. 


сал bs set with 
Punentation, 


CVAC Index Noo Јоде 


To detsruine longitudinal trim change due to effecta 
of ром.г and configuration, 


With the airplane trimmed for zero elevator control 
force at any given speed and using any combination of 
cugine thrust, gear position or speed brake setting, 
43 Rhall be poasible to maintain the given speed wi the 
eut exerting push or pull Гогоов on the stick greater 
than 35 lbs. when the poyer, gear or speed brako 
settings are varied in any manner. 
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Longitudinal Trim Changes (Continued) СУАС Index №. 1.38 
Applicable Spec. В 1615-B Para, 4. боли „622 & 4.6.4 


With airplane trimmed in steady level flight with 
maximum power, it shall be possible to maintain the 
trim speed for one second following full extension 
of speed brakes with an elevator push force not to 
exceed 20 lbs. or a pull force not to exceed 16 lbs. 


1. Conduct at 12,000 ft. 
2. Trim airplane in steady flight at trim speeds given 
below and perform operation listed under "variable." 


Trin бреза 
Anend Goar Brakes Roueg Variablo 


1. 1.4 Ува Up In Idle power Gear Down 

2. 1.4 о Ур Та 50% МЕТ Gear Down 

З. 14% Down In 50$ NRT Idle Power 

o 1.2 Ч Down In Мах, Power Gear Up 

5. Ч ся Up In lovel Flt. rex. Power 

6. АГ шып In level Fit. Мах, Power 

7. зах МІ Up In Level Fit, idle Power 

8. ум ку Ур Out Lovel Plta Gear Down 

9. “пах Power Up in Level Flt. Speed Brakes Out 


loto: Vg based on stalling speed at C] а 0.75. It is 
desiraLle that the tri. change in item 3 be such 
that в pull force is ге. мігей to maintain the 
given trim speed. 


Longitudinal Trim Change СУАС Index No, ДЕ 
Applicable Spec. В 1815-B Para. 4.603 


Determine longitudinal trim change in sideslips. 


The stick force in pounds required to maintain trim speed 
їл sideslips obtainable with 50 lbs. rudder pedal force 
ёт up to maximum attainable sideslip, shall not exceed 
gumarically the value of the atick force gradient in 
accelerated maneuvers ог 10 10в., whichever jis lower. The 
preferred variation of stick force in sidealip is for in= 
ereased pull force on stick with increased sideslip. 


No special test needed. Measure and record stick force 
during tests for static directional stability. 
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High Speed Requirements CVAC Index Ко. 1.7 
Applicable Spec. R 1815-B Para, 4.5.1 


To demonstrate that no dangerous effects occur when 
the airplane is flown through the transonic speed range. 


The following adverse or dangerous effects due to com 
pressibil£ty shall not occurs 


1. Severs buffeting or shaking. 

2. Excessive longitudinal trim changes ог uncone 
trollable recovery moments. 

3. Erratic or violent behavior of airplane or 
eontro1B + 


Demonstration of compliance for high speed requirements 
will be accomplished concurrently with flutter tests. 


Static Directional Stability CVAC index Моб 1.24 
Applicable Spec. К 1815-5 Para. 5.2.1 


To prove that ihe airplane has positive rudder-fixed 
static directional stability. 


The rudder-fixed static stability shall be such that 
rudder deflection from its trim position at zero bank 
produces gideslip іп the correct direction when per- 
forming a steady sideslip; that is, positive (left) 
rudder deflection from trim shall produce positive 
(right) sideslip and vice versa. This requirement 
applies to all configurations and speed ranges listed 

in Table I, page 25, and ín configuration PA with 
maximum power at all permissible spseds above Vsp. 

Рог anglea of sideslip between plus and minus 15 degrees 9 
the angle of steady aldeslip shall be approximately pro» 
portional to the rudder deflection from trim. For 
englea ої sideslip greater than 15 degrees, increases 

За rudder deflection shall produce increases in the 
engla of steady sideslip up to full rudder deflection. 


1. Conduct at altitudes specified in Table I, page 25. 

2, Trim airplane for wingslevel flight in all of the 
configurations given in Table I, page 25, at the 
given trim speeda, 


риза) 
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Static Directional Stability (Continued) CVAD Index No. 1.2A 
Applicable Spec. R 1815-B Para. 5.2.1 


3. Perform а straight steady sideslip, banking the 
airplane as necessary to maintain straight flight, 
in increments of three degrees or rudder deflection 
until limit side load factor is гелснай, 

4. Stabilize at each rudder setting and record data. 


Direct manual mode of control. 


Static Directional Stability CVAC Index Мо. 1.2А 
Applicable Spec. R 1815-8 Para. 5.2.2 


To determine adverse yaw produced during roll-outs 
from banked ateady turns. 


Rudder-fixed static directional stability shall be sufficient 
to restrict the angle of sideslip due to sudden application 
of aileron deflection to not more thun one degree of sideslip 
рег 5% of full aileron deflection, when rolling out of а 
trimmed steady 459 banked turn at 1.4 V. in configuration 
G with power for straight and level flight at 1.4 Vscg and 

іп configuration РА at 1.4 св" 


1, Conduct in configuration G and іп configuration РА 
at 12,000 ft. 

2, Trim airplane in configuration to be tested at 1.4 Vscn 
in а steady 459 banked turn. 

3. Apply aileron deflections abruptly to roll airplane 
into opposite bank, holding rudder fixed in trim position, 
continue roll to 45° bank on opposite side. 

4. Resume a steady turn in trimmed flight, then reverse 
aileron displacement back to original turn again. 


Note: The limiting factor in conducting these tests ів 


the side load. 
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Dynamic Directional Stability CVAC Index No. 1.28 
Applicable Spec. К 1815-В Para. 5.2.2 


To determine the damping of the yaw induced lateral. 
directional oscillation. 


Damping shell be positive and shall be such that the 
time to damp to one-half amplitude and the peried shall 
fall within the satisfactory area of も ho chart given in 
Figure 1, page 36, There shall be no tendency for 
undamped small amplitude oscillations to persist. 


Artificial damping devices may be used to meet the 
above requirements. 


1. Conduct tests at altitudes specified in Table I, page 25. 
2. Airplane to be tested in all configurations and trim 
speeds given in Table 1, page 25. 
3. Develop wings level yaw with rudder, applying 
aileron as necessary to keep wings level. 
4. Release rudder abruptly, return aileron to neutral 
and hold fixed. 
5. Касога data until lateral-directional oscillations 
cease. 
6. Use manual mode of control. 


Spiral Stability CVAG Index Мо. 1.20 
Applicable Spec. R 1815- Para 5.1.2 


To demonstrate the airplane has satisfactory spiral sta- 
bility characteristics. 


Spiral stability 4s not required but the allowable rate of 
divergence of the spiral mode with controls free shall 
not be so great that the spiral motion doubles amplitude 
іп less than 4 seconds. This requirement аррїув to the 
conditions of Table I, page 24, 


1. Conduct tests in corfiguration and at the altitudes and 
trim speeda specified in Table І, page 25, 

2, Trim airplane carefully in straight steady level flight 
for the conditions specified above, Cause a small lateral 
displacement Бу slowly applying а small aileron displacement 
(approximately 2-3 degrees) and record data during subse- 
quent airplane behavior. Perform maneuver with all controls 
free and also with all controls returned to neutral and held 
fixed following initial displacement, 
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Tests Rudder Control Effectivensss CVAC Index №. 1,28 
Applicable Spec. В 1815-8 Рага. 5.3.1 


Purposes To prove that rudder effectiveness is sufficient to 
maintain straight level flight in all configurations. 


Requirements: Maintain straight level flight for all configurations 
and trim speeds given in Table I, page and also in 
configuration ҺО trimmed at 1.2 Vg,. Maximum rudder 
pedal forces not to exceed 180 lbs. except for configura- 
tion WO where they shall not exceed 100 151. 


Procedure: No speciul test required. This will be demonstrated 
in other tests. Hefer to static longitudinal stability. 


Noto: Configuration «О 
Maximum Available Thrust-Gear Downelrim Speed 1.2 “ар 


Fone Rudder Control Effectiveness СУАС Index No, 1.2H 
Applicable spec. В 1815-B Para, 5.3.6 


Puseset To show the rudder control is sufficient to overcome 
adverse yaw due to aileron action. 


Requirements 3 Rudder control shall be sufficient to overcome adverse 
yaw when airplane is rolled abruptly out of steady 45° 
banked turns іп configuration G with pover for straight 
and level flight at 1.4 Vor and in configuration at PA at 
1.4 Үзсве 


Зуовайитав 1. Conduet at 12,000 ft. 

2. Trim airplane in configuration to be tested in a 
steady 45° banked turn at 1.4 Убор» 

3. Apply aileron deflection abruptly to roll airplane 
into opposite bank using necessary rudder to prevent 
вида па Continue roll to 45° bank on opposite side 
or until maximum allowable side load factor 1s reached. 

4. Resume а steady turn in trimmed flight, then reverse 
aileron displacement back to original turn. 
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Directional Trim Control „Еве үепвав 
Applicable Spec. К 1815-В Para, 5.6.7 


CVAC Index Хо, 1.2Ғ 


То demonstrate that directional trim is sufficient to 
reduce rudder pejal force to sero fbr the given conditions. 


The directional trinmi.g device shall be capable of 
reducing the rudder pedal forces to zero and/or trim 
for straight,zero yaw pings level flight in the follouw- 
ing configuration and speed ranges: 


бәр Аиа Хор. Sneed Range 
G 1.236 ко V, practical 
Р 1.230 to Vmax practical 
PA 14481, to 310 MPH 


No special test із needed. The above requirements will 
be demonstrated during tests for static longitudinal 
stability. 


Static Lateral Stability СУАС Index No. 1.2А 


Applicable Spec. В 1815-В Fara, 6.2.1 


То demonstrate that the airplane has positive dihedral 
effects for the conditios specified. 


Right stick force and deflection із reyuired to depress 
right wing when airplane is in right steady s.deslip with 
the airplane trimmed for steady upyaved flight and vice versa. 


This is required for all configurations алі trim speeds 
given in Table I, page 25, and for configuration 60. 


No special tests are reguired; Data obtainod fron teats 


for static directional stability will demonstrate com- 
pliance with the requirementa listed above. 
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Dynamic Lateral Stability CVAC Index No. 12-В 
Applicable Spec. В 1815-8 Рага, 6.1.3 


To determine the damping of the roll induced lateral» 
directional oscillations. 


Same as for dynamic directional stability. 


1. Conduct at altitudes specified in Table I, page 25, 

2. Airplane to be tested in all configurations and at 
all trim speeds given in Table I, page 25, 

3. Abruptly deflect ailerons by sharp application of 
approximately one-eighth to one-quarter full lateral 
displacement of stick and immediately release control. 

4。 Record data until lateral-directional oscillations 
сзазе„ 

5, Use manual mode of control. 


Dihedral Effect СУАС Index №. 1.24 
Applicable Speo. В 1815-B Para 6.2.3 


To determine the aileron deflection required to overcome 
the dihedral effect in steady sideslip. 


No more than 90% of full aileron deflection shall bs ге» 
quired to counteract the rolling moment produced by full 
available rudder pedal deflection in steady sideslips. 


No special testing is needed. Data will bs obtained during 
tests for static directional stability. 


Dihedral Effect CVaC Index Но. 1.2А 
Applicable Spec. В 1815-B Para. 6.2.5 


То show that side force due to sideslip is in the right 
direction. 


Right skidding turns shall accompany right rudder deflec- 
tion and vice versa when the wings are held level and the 
rudder is deflected from the position required for straight flight. 


No special tests are needed. During steady sideslips, show 


that an increase in right bani accompanies an increase in 
Fight sideslip. 
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Adleron Control Effectiveness  . CVAC Index Ко, 1.20 
Applicable Spec. R 1815-B Рага. 6.3.4 


To demonstrate that the ailerons are sufficiently ромеге 
ful to produce peak roll rates in а rudder-fixed roll. 


The ailerons shall be sufficiently зааг 01 to produce 
the following peak roll rates with the rudder held fixed 
іп the position required for steady flight prior to the 


roll. 

Geor Power 8рвед Range Min. Acceptable 
Penk Нод, Bate. 
Pb 
ё = 2.09 

Up І.Р, 1.50 to Мраз КЕТ 21 

Dow іе 141% о 1.815, B. 

Down 141ө 1.118; Pb о 10 ft/sec 

1. Conduct at 12,000! PA. 

2. Trim airplane at the required speed for the configura» 
tion to be tested in 45° banked turn. Speed increments = 
configuration Р, 20 MPH increments, configuration L, 
10 MPH increments. 

32 After turn із stabilized, hold rudder fixed and apply 
full opposite aileron abruptly and hold until airplane 
38 rolled into an opposite 45° bank. 

фе Repeat with roll in opposite direction. 


Peak roll rates at Vmax NRT to be approved by МАЇС. 
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Aileron Control Effectiveness СТАО Index №. 1.2D 
Applicable Spec. R 1815-B Раға, 6.3.1 and 6.3.3. 


To show that rolling velocity produced by abrupt aileron 
action aries smoothly with aileron deflection end is in 
the correct direction, (Rudder fixed) 


The variation of anglo of bank with time immedistely follou- 
ing an abrupt conurol deflection shall always be in the 
correct, direction. 


The maximum rolling velocity obtained by abrupt aileron 
deflection, with rudder held fixed in the trim position, 
shall vary smoothly with the aileron deflection from the 
trim position and shall be approximately proportional to 
the aileron flection from the trim position. 


No apecial test needed, data obtained from tests for aileron 
control effectiveness will demonstrate above requirements. 


Aileron Control Forces: 


3 СУАС Index No. 1。25 
Applicable Spee. В 1815-8 Para. 


6.4.1. 


To determine aileron control forces during accelerated 
MANOUVETS o 


Adleron control force shall vary вшсо Ду with stick дә» 
flestion during rolling maneuvers and steady sideslips. 
Aileron control shall be free from shake and snatching 
tendency at any speed for any permissible acceleration. 


No special teat nesded, aileron control force data obtained 


from tests for static directional stability and aileron 
control effectiveness will demonstrate above requirements. 
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Aileron Control Effectiveness CVAC Index No. 1.20 
Applicable Spec. К 1815-B Para. 6.3.2 


To determine the magnitude and time lag of the peak 
rolling acceleration. 


The peak value of rolling acceleration shall not occur 
later than 3.75 Ct/Vt seconds or 0,1 seconds whichever 

із greater after full aileron deflection із reached in 

а rudder-locked roll in configuration G with level 
flight power at 1.2 Масе (8 is the wing moan aerodynamic 
chord in feet and Vt is the true airspsed in feet рег 
second, ) 


No special test needed; data obtained during tests 
for aileron control effectiveness will demonstrate 
above rejuirements.. 


Lateral Trim Control Effectiveness СТАС Index No. 1„2Р 
Applicable spec. R 1815-B Рака. 6.602 and 6.6.3 


To determine lateral trimming effectiveness. 


The aileron trim control shall maintain a given 
setting indefinitely unless changed intentionally. 


The lateral trim control shall be capable of reducing 
the aileron control force to zero for the same cond- 
itions given for directional trim control effectiveness, 


page 33. 


No special test needed. Trimming effectiveness Рог 
all вреада with wings level will be determined during 
tests for static longitudinal stability. 
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Stalling Characteristics (Continued) СУАС Index №. 1.4. 
Applicable Spec. R 1815-В Рага. 7.1.1, 7.1.2, 7.1.3, 7.2.1 


Gradually reduce airspeed from steady flight at a speed 
approximately 20 MPH above the expected stall speed by 
pulling back on stick until maximum elevator deflection is 
reached. The rate of decreasing speed should not exceed 

1 viPH рег second. 

Trim airplane as for (1) above und perform coordinated turns 
in which the maximum positive load factor (n < 5.33) 18 
reached. 

Perform in direct manual flight uode. 


Note: Vs used for trim will be based on a stall speed at 


Teata 


Ju ugga: 


Requirements + 


Стела 


Сі, = 0.75 and not оп the stall apeeds ав defined іп 
the requirements above, 


Power Control 3ystem Operation CVAC Index No. 4.6 
Applicable Spec. В 1815-B, Para, 8.4.1 


To demonstrate satisfactory operation of the control system 
when either the primary or secondary hydraulic system fails. 


In trimmed level flight in configuration P at 10,000 ft. 
at all speeds between 1:4 Ysg and V mags abrupt failure of 
either the primary or secondary hydraulic systems shall 
not result іп out of trim conditions exceeding the followe 
ing limitations: 


Elevator: 41/26 acceleration - controls free 

Rudder: maintain zero sideslip witi. no more 
than 100 pounds pedal force. 

Alleronst rate of roll not to exceed 5</вес. 
with controls free. 


Compliance with the above requiremenis will be demonstrated 
during ground test and subsequent flight test. 
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Stalling Characteristics CVAD Indes No, 104 
Applicable Speo. R 1615-8 Рага, 7.1.1, 7.1.2, 7.1.3 and 7,321. 


To demonstrate that the airplane exhibits no abrupt 
changes in flight characteristics in the region of 
maximum lift coefficient. | 


1. Тог purposes of stalling characteristics demonstration 
only, the stall shell be considered to be identified 
by full up elevator, deflection. 

2. If it сап be shown that the aircraft exhibits no abrupt 
changes in flight characteristics in the region of msxi- 
mum lift coefficient, the complete stall shell be соір- 
cident with the minimum speed in straight flight or the 
maximum acceleration in turning flight. 

3. The airplane shall exhibit no excessive downward pitch, 
excessive roll, excessive loss of altitude, or excessive 
delay in recovery from the stalled flight condition as 
defined above. 

4« The stalling requirements shall govern for both straight 
and turning flight for all serwice loading conditions 
in the following configurations: 


Cruise GR 
Glide G 
Lang L 


Power Approach PA 


1. Trim airplane in straight, steady, level flight іп the 
following configurations: 


Axim Speed Ponor Sebting Altitude 
М = „85 момег Гог level flight at 12,000'& 20,000! РА 
в о 

1.4 “во 1819 20,000! РА 

1.495, Idle Minimum Safe Altitude 

1 As, Ромег for level flight Minimum Safe Altitudo 
at 1:418, 

LodVgon Power for level flight Speed Brakes Extended 
at 1451 
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Pilot Assist Development CVAC Index No, 4.6 
Development of the Pilot Assist System 


The pilot assist equipment shall operate satisfactorily over the 
Mach number range fron Ma „7 to Мо .95 and at altitudes ranging 
from S.L, to 50,000 ft. The pilot assist system shall be capable 
of maintaining constant attitudes of pitch and bank. The pilot 
assist shall have smootb trimming and adjustment characteristics, 
The system shall have acceptable transients in change from pilot 
assist to manual mode of flight and «ice versa, 


Utilization of a programmer for introducing input signals to the 
controls will be made, Detailed test procedures have not been 
developed at this time, 


Engine Operation (Air Starts) CVAC Index Но. 3.8 


To determine altitude and speed ranges in whichair starta can 
be accomplished. 


It shall be possible to accomplish air starta at all altitudes up 
to 35,000 ft. P.A, 


Shut down engine and make an air start at approximately 35,000 ft. 
Р.А. Record engine data from time of stabillzed flight through 
shut down and up to power after air start. This start shell be 
accomplished at approximataly the minimum engine windmilling speed 
specified for air starts by the engine manufacturer (12 = 12%), 
Maximum engine speed for air starts, № = 30%, For this test, 
follow the diagram on page 46 "or altitude and speed range ro- 
eommended Бу P, & Wo 


CONFIDENTIAL 


SECURITY INFORMATION 


є 


ANALYSIS CONSOLIDATED VULTEE AIRCRAFT. CORPORATION PAGE 4% 


PREPARED ВУ SAN. DIEGO DIVISION REPORT На.  »8-103 
CHECKED BY море! 8 (17-102) 
REVISED BY : РАТЕ 25 November 195 


а 


p 
- Gas 


DE, ET 


1 


FTO 
ЩЕ 


FLIGHT ‘RELIQHT CHART 
457-Р-11 Engine 
STANDARD ATMOSPHERIC CONDITIONS 


Taken from Pratt & Whitney PWA OI 130 Specific Operating Instructions, 
2-57-Р-7 and -11 Engines. 
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Poste Drogue Chute Tests СТАС Index No, 4.2 

Purpeso 3 Determine drogus chuto effectiveness and operational 

technique. 


Requirements’ 1, The drogue chute shall deploy smoothly and immediately 
without fouling. 


2. The drogue chute shall release immediately upon actuation 
of the release. 


3. The axogue chute shall be useable іп cross winds up to 
30 mph. 


Procsduro: 1. Dənlgg іле drogue chute while taxiing in level attitude 
and take-off speed. Racord data on the photo panel and 
with a theodolite. 


г, Deploy the drogue chute with the nose wheel off the 
ground with angles of attack of 109, 159, and /ст maximum 
прай Conduct tests at 009 Vs; up to approximately 
160 mph. 


С 


3. Repeat (1) and (2) with a cress wind component not greater 
than 30 mph. 


4. dettison the drogue chute at approximately 30, 90, 120 and 
160 mph Уз. 


Note: The tests shown above will be the final tests. Deployment 
speeds, release spseds and сгозз winds for initial pilot 
familiarization will be at the pilot s discretion. 


Deployment and jettisoning of thedrogus chute will be dong 
with idling thrust. 
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Test: Equipment Operation (Emergency Fuel Control System) 
CVAC Index №. 2.3 


Purpose: To determine that the emergency fuel control system operates 
satisfactorily. 


Requirementa: The emergency fuel control system shall provide smooth trensition 
from normal to emergency system operation without excessive 
surging or tailpipe temperatures and will also provide smooth 
regulation at all speeds and altitudes o 


Proceduret Change from normal to emergency fuel control system according to 
the engine manufacturer's recomnendod operating procedures and 
vary power between idle and afterburner regimes. Accomplish 
at both 5000 and 35,000 feet approximate pressure altitudes. 
Tests will be conducted along with performance testing. 


Teste Equipment Operation - Emergency Ram Air CVAG Index №. 4.1 
Hydraulic Power Unit 

Ригрово: Determine effectiveness of the emergency гаш air hydraulic 
power unit. 


Royuivements: The emergency hydraulic pump must supply 1000 psi at 6.3 
gals./min. at 125 knots indicated airspeed to the primary 
hydraulic system, 


1. Extend the emergency hydraulic pump at approximately 
160 mph during а high speed taxi pun, 


2. Extend the emergency hydraulic pump in level fiight at 
maximum level flight speed at 35,000 ft. Р.А. 


3 Make a normal descent and land directly after extending 
pump. 


Note: Pump flow and preasure data ean be obtained by measurement 
of pump outlet pressure. 
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Flight Control System Operation СМС Index Noo 4-6 
To evaluate the components of the control system. 


Th» componente of the control system as listed below shall 
operate in ап acceptable manner under all flight conditions. 


Data for the following vill be qualitative and quantitative 
and will be obtained during most flight operations. During 
the shakedown period the controls will be operated in the 
direet manual mode,therefore additional data will have to be 
obtained at в later date when operating the controls іп tha 
manual mode. 


Rudder Pedals (Direetiors1) 
1. Travel 
а, Comfort 
3. Relation to surface travel. 
Rudder Pedal Adjustment (Directional) 
1. Comfort 
Rudder Pedal Force Sensing Elements (Direotional) 
1, Force vs. Surface Deflection 
2, Summing and Differentiation 


3. Environment kffects 
4 High speed Limitations of Rudder Deflection 


Stretch Spring (Directional) 


1. Stretch ув. Pedal Force vs. Rudder Position 
2. Environment 


Trim Motors (All) 


1. Rate 
2. Sensitivity 


Manual Mode Trim 
1. Rate 


2, Sensitivity 
3. Stability 
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Test: “light Control System Operation (Con?t.) | CVAC Index Мо. 4.6-1 

948 Pot (Directional, Longitudinal) 

І, Pressure vs. airspsed and/or regulated press. 

2. Effeet of Attitude, Хан, Load Factor 

3. Control Forces 78. pressures and position from trim. 
"Q" Pot Pressure Regulation (D3xoet onal, Longitudinal) 

1. Pressure sensed vs. айгарова 

2. Regulated Press vs. Sensed Pressure 

3. Effeet of Attitude, Yaw, Load Factor 
Valve Follow up Lock out (A11) 


1: Rate of operation 
г, Breakout forces 


Servo Valve Actuator (422) 
l. Rate of operation 


Lags 
3. Stability 
ће Lockout operation 


Servo Valve Operation (A11) 


1, Valve deflection vs. surface travel rate 
2. Stability 


Surfaces (411) 
1. Lag behind servo valve operation 
Control Stick (Longitudinal, Lateral) 
1. Comfort and кост 
2. Position relative to surface deflections 
3. Play 
Aileron Feel Spring (Lateral) 
1. Force vs. deflection va. airspeeds 
Friction (A11) 


` le Effect of control forse sensitivity 
2, Effects of Environment 
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SBCURITY INFORMATION Page 54 
Report №. 40-8103 
Model 8 (ҮГ-102) 


(и 2 Date 25 November 1953 


4. General 
2. Power Plant Operation 
3. Airplane Performance 
4. Flutter Analysis 
56 Longitudinal Dynamic Response 
6. Lateral Dynamic Response 
7. Directional Dynamic Response 
8. Control System Operation 
9. Damping Systen 
10, Pilot Assist System 
11, Engine Cooling 
12, Structural Cooling 
13. Cooling = Hydraulic & Control Systems 
l4. Ceoling = Engine acesssories 
15. Cooling = High Prossuro Pneumatic System 
16. ATM Components 
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CONVAIR 
San Diego SECURITY INFORMATION page 2 
Report No, 40-8-103 
Model 8 (YF-102) 
С, Date 25 November 1953 
YF-102 No. 52-7995 
Flight Tost Program 
90 MEASUREMENT GROUPS 
Group №. 1 
Туре Test: General 
Magguroment, Recording Range 
1. Outside Air Temperature Photo -70% 170% 
2. Pressure Altitude Photo 0 = 60,000 ft. 
3. Airspsed Phote 50 - 700 MPH 
4. Pitch Attitude Photo 2409 
5. Roll Attitude Photo 1609 
6. Directional Heading Ose. 21509 
7. angle of Attack, Forward Nose Boom Photo -55 225% 
8. Angle of Хам, Nose Boom Photo 3159 
9. Time ог Day Photo 
10, Normal Acceleration - Photo Panel Photo -5g +126 
ll. Turbine Discharge Temps Photo O = 1820 
Q 12, Turbine Discharge Total Press. Photo 0 = 200" Hg 
13, Engine RPM, Ко Photo O = 11,000 RPM 
14. Nozzle Position Indicator Photo Open = Closed 
815. Fuel Total, Left and Right Wing Photo О - 600 gai. 
16; Data Synchronizer Phote О = «9999 


8 Net installed and operable Гог initial flight testing. 


#0 Measurement Groups include only measurements recorded on the photo panel 
anclllographs, or telemetering system. The pilot's panel instrumentation 
da not included in these groups. 
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53 
Report №. 20-8103 
Маје 8 (ХР-102) 
Date 25 November 1953 


Group Хо. 2 
Туре Test: Power Plant Operation 

Мзарарелевў, ,  Bécoxding Ranga 
Air 10165 to Engine, Temp, Photo =969 +3008 
Comp。 Discharge, Total Temp. Photo О = 900% 
inter Comp, Temp. Photo 0 ~ 400% 
Turbine Discharge Temp. Photo 0 = 183097 
Air Inlet to Engine, Total Press. Photo о = 200" Hg 
Inter Comp. Total Press. Photo 0 = 200" Hg 
Comp. Discharge, Total Press. Ph to 0 = 400" Hg 
Turbine Inlet Total Press. Photo 0 = 400" Hg 
Turbine Discharge Total Press. Photo О = 200" Не 
Afterburner Exit Total Press. Photo 0 - 200" Hg 
Engine 011 Presa, Photo 0 - 70 PSI 
Power Lever Angle Photo 0 - 62,59 
Fuel Flow, L/Wing, R/Wing Photo О - 52 gal/min 
Fuel Outlet Temps, L/Wing, R/Wing Tolem, 0 - 1009 
Fuel Flow, Engine Photo 
Fuel, Temps, Out of Hydraulic 041 Cooler Tolem, 
Fuel Tempa, Into Engine 011 Cooler Tolem, 
Fuel Tempo, Out of Engine 011 Cooler Telem, 
Fuel Pump Inlet Press. Telea. О - 50 PSIA 
Engine RPM, М Photo О = 7000 RPM 
Engine RPM, Мо Photo 0 = 11,000 ВРМ 
Engine 011 Tempo, Into Engine Telem. 0 ~ 250% 
031 In, Hydraulic 011 Cooler, Primary Telem, 0 = 300% 
033, In, Hydraulic 011 Cooler, Sacondary Telen. 0 = 300% 
932 Out, Hydraulic 011 Cooler, Primary Тез ево 0. ~ 160% 
ОДЗ Out, Hydraulic 041 Cooler, Secondary Telem. 0 = 160% 
“egulator Press. to Fuel Tank, Н/Н & L/H Tolem, О = 10 PSIG 

"above sensing Presa.) 
“iol Tenk Sensing Pross., R/H & L/H wings Telem. 0 - 20 PSIA 
зай Air Ррвав., Upst-wam об Air-012 Telen. О - 37 РЭТА 
Seeler 


„ща? то breather = Qut Total Air Pressure 

13 Gooler Ramp Static Air Press. 

Ти нө Inlet Total Temp. 

Afterburner Fuel Flow 

Fuel Pump Interstags Pressure 

Uwol Pump Outlet Pressure 

Frimary Pressure at Pressurization Valve 
Sscoudary Pressure at Pressurization Valve 
Pressure at Igniter Signal Line Tap in А/В System. 
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San Diego Q D 
SECURITY INFORMATION Page 54 
Report No. 20-8103 
Group №. 3 Model 8 97-102) 
Туре Test: Airplane Performance Date 25 November 1953 
Measurement, Ві вока Range 
1. Group 1 
2. Air Inlet to Engine, lemp. Photo -969Р + 300% 
3. Air Inlet to Engine, Total Press. Photo 0 ~ 200" Hg 
4. Camp. Discharge Temp. Photo 
5. Camp. Discharge, Total Press. Photo 0 = 400" Hg 
6. Inter Comp. Total Press. Photo 0 ~ 200" Hg 
7, Afterburner Exit Total Press. Photo O - 200" Hg 
8, Engine RPM, Мі Photo О = 7000 RPM 
9. Fusl Flow, Engine Photo 0 - 26 gal/min 
10. Fuel Flow, Left Wing, Right Wing Photo О - 52 gal/min 
11. Rudder Surface Posltion Ose. 3259 
12. Elevon Surface Position Ose. «199 +349 
13. Speed Brake Actuator Position, Top & Pot も om Photo 0 ~ 609 
14. Normal Acceleration, at Pilot Oss. agg +6g 
15. Longitudinal Acceleration, at C.G, Ose. Rg 
16. Lateral Acceleration, st С.б. Ose. 328 
17. Angular Acceleration, Pitch Ове. +3 rad/sec* 
18. Normal Acceleration, at C.G. Ose. agg зби 
19. Pitch Attitude Ose. 2909 
20. Fuel Outlet Tempo, Ro Wing & L. Wing Telem, О to 00% 
21. Flow Limiter, Static Press. Telem. О = 195 PSI 
22, Flow limiter, Differential Preas. Telem. 
23. Flow Limiter, Total Temperature Telem. 
24. Missile Bay Pressures Озе, 
25. Tall Section Vent Ducts, Total Pressure Telem, О - 25 PSIA 
26. Right Wing Tip Loads, Shear Ове. 
27. Right Wing Tip Loads, Shear Ове. 
28. RightWing Tip Loads Torsion Osc. Е 
29. Rolling Acceleration Ове. + 11 rad/sec? 
30. Speed Brake Actuator Press. Photo О = 3000 PSI 
31. Angle of Attack, Nose Boom, Aft Photo «59 425 " 
32. Wheel Brake Pneumatic Pressure, L Є В Photo 0 = 2000 PSI 
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SECURITY INFORMATION Pago 53 
Report Но. 22-8-2103 
Model 8 (ҮР-102) 
Dato 25 November 1953 
Group №. 4 
Туре Tests Flutter Analysis 
Meagurement Recording Hangs 

1. Group (2) 
2.  Elevon Surface Position Photo-Ose, +34° «199 
3. Rudder Surface Position Photo-Ose. 1259 
4, Wing Vibrator Oscillator Signal Ose. 
5. Vertical Acce.erations, Wings & Озе. 354 

Elevons 
6. Lateral Aceelerations Fin Ове. 358 
7. | Wing Vibrator наза Displacement L Є R 
8. Wing Vibrator nass Acceleration L & R 
Group No. 5 
Type Test: Longitudinal Dynamic Hesponse 
1. Group (1) 
2. Longitudinal Trim Position Photo 412.59 „29 
3.  klevon Surface Position Photo-0sc. +349 «19° 
4. Speed Brake Positions Photo 0 - 60° 
5. Static Pressure Elevon "ш" Pot Photo 0 = 60,000 ft. 
6. Differential Pressure Elevon "u" rot Photo 50 = 700 mph 
7. Programmer Longitudinal Signal Output Osc, ==» 
8. klevon Valve Spool Positions Ose. 1.125" 
9. Longitudinal Stick Position Ове. 5209 „9° 
10, Piteh Rate Ose. 160°/sec. 
21, Pateh Acceleration Ове» 33 RAD/see.^ 
12. Pitch Attitude Ове, 3909 
13. Да е of Attack Ове, +259 .59 
14 215сһ Damper Signal Озе. — 
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SECURITY INFORMATION Report Мо. 4058-103 


Group №. 6 
Type Tests Lateral Dynamic Response 


а, nt 


Group (1) 

Lateral Trim Position 
Rudder Surface Position 
Piteh Attitude 

Roll Attitude 

Angle of Attack 

Angle of Yaw 

Normal Acceleration at С.С. 
Yaw Damper Signal 

Yaw Acceleration 

Yaw Rate 

Elevon Surface Positions 
Klevon Valve Spool Positions 
Lateral Stick Position 
Lateral Stick Force 

Koll Rate 

Roll Acceleration 

blevon Actuators Positions 
Programmer Lateral Signal Output 


Model 8 (1Е-102) 
Date 25 November 1953 


шэн Range 
Photo 139 
Ose. 1259 
Озе, 490° 
Ове, 31759 
Ose. »259 „5% 
Ose. 3159 
Ове, 3105 
Ове. ез 
Ове, 1.5 RAD/sec,^ 
Ове. 325° s88. 
Photo-Ose, +347 19 
Ose. 3,125" 
Озе, 1209 
Ово, #100 lbs. 
Фе. 3300*/sec. 
Ose. そう RAD/sec. 
Photo 2359 «209 
Ове. ебе 
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San biego DIE Е Ч i. Page 57 
SECURITY INFORMATION Report No. 408-103 
Model 8 (YF-102) 
Date 25 November 1953 
а 
ын Group No, 7 
Туре Test: Directional Dynamic Response 
Маавугевалі Recording Range 
1. Group (1) 
2. Rudder "Ч" Pot Differential Pressure Photo 0 = 5000 PSI 
3. Speed Brake Positions Photo о ~ 60° 
4. Rudder Trim Position Photo 459 
5.  Rudder Surface Position Озе, +250 
6. Angle of Attack Nose Bocm Ose. e255 459 
7. Programmer Output (Yaw) Ове. 
8, Lateral Acceleration Ose. BE 
9. Yaw Damper Signal 
10. Rudder Pedal Position Озе. 23.75 іп. 
11, Direction Control Force Ose. О = 300 lbs. 
12, Rudder Control Valve Spool Position Ове. 1,125 in. 
13. Rudder Control Valve Servo Actuator Pos. Osc. 1,120 in. 
* 14, Yaw Acceleration Озе, Ў 1.5 ВАр/вес,2 
15. Yaw Kate Озе. 4259/860., 
16. Yaw Angle Osce 3159 
17. Ејемоп Surface Positions Ове, +34° „199 
| 18. Pitch Кафе Ose. 260°/sec. 
22 # 19. Roll zate Ове, 2300 9/880» 
20, Roll Attitude Use. 11759 
21, Directional Heading Ова, 31809 
2 
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Paga 58 


Report Ко, 40-8-103 


Group No. 8 
Type Test: Control System Operation 


Measurement, Recording 
1. Group (1) 
2.  klevon Surface Positions Photo 
3:  klsvon Surface Positions Ове. 
йо Hudder Surface Position Photo 
5. udder Surface Position Ose. 
6. Longitudinal Trim Position Photo 
7. | lateral Trim Position Photo 
8. Direntional Trim Position Photo 
9. Rudder "Ч" Pot Total Sensing Pressure Photo 
10, Rudder "4" Pot Differential Pressure Photo 
ll. Elevon "4" Pot Differential Sensing Press. Photo 
12. Еп ше RPM № Photo 
13. Rudder Pedal Position Озс. 
l4. Longitudinal Stick Position Озе. 
15, Lateral Stick Position Ове. 
16. iongitudinal Stick Farce Ose. 
19, Lateral Stick Force 088. 
15. Rudder Pedal Force Озе, 
19. Budder Control Valve Spool Position Ове, 
20, Elevon Control Valves Spools Positions ` Ова ~ 
22. Rudder Control Valve Servo Act. Роз, дас. 
22. UWieven Control Valve Servo Act. Pos. Ose. 
23, angle of Yaw Ose-Phote 
24. (xe of attack Овс.-Рһофо 
25. der Pedal Force Signal Output Osc. 
аб, der Cont. Overload Spring Position Озе. 
2% aral Acceleration Ose. 
29 э of Yau = С.б. Озсо 


25 sou ef Roll Ose. 
БЖ “ода 54" Pot, Static Pressure Photo 
3 011 Preasure Primary 

“у Le 62) Pressure Secondary 

^s эээ нв, Uutlet 011 Press 
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Model 8 (YF-102) 
Date 25 November 1953 


Renge 


+349 ~ 199 
+34° 2199 


1150 lbs. 
3100 lbs. 

0 = 300 lbs. 
1,125 іп. 
1.125 in. 
2.120 ів, 
15120 in. 
3159 

+256 -59 


118955! 

328 

425°/вәсь 
2300 9/ вее» 

0 - 60000 ft. 


0 = 2000 psi 


- 


проза 


CUT. VAIR 
San „Зево 
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Group №, 9 


ла 


Б 


Ex] 


Type Test: Damping System 
Meagurement, Regording 

1,  Rudder Surface Position Osc. 
2. Rudder Control Valve Speol Position Osco 
3. Rudder Control Valve Servo Position Овес. 
4. “Angular Accel., Yaw Ose. 
5. lateral Accel., Ова о 
6. Rate of Yau Ose. 
7, Rate of Roll Osco 
В Rate of Pitch Ose. 
9. Holi Attitude Ове, 
2 Piteh Rate Sensing Gyro Output Osga 
il Rudder Summing Amplifier Output Ose. 
12 Rudder С.У. Асі» Followup Pot. Output Ose. 
11 ‘udder Pedal Force sensing Element Output Ове 
314. 1%. Mevon С.У. Act. Followup Pot Output Ose. 
25 25, Elevon 0.7, Act. Followup Pot Output две. 
ав udder Position Pot. Output Osco 
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・ Page 59 
Қарау t d (HAS) 


Date 25 November 1953 


Banus 


2259 

3,125" 
1.125" 

3.5 rad/ sec* 
32 
3259/весо 
13009/sec. 
CO の gec。 
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Model 8 (XF-102) 
Date 25 November 1953 


Group №. 10 
Type Test: Pilot Assist System 


өше, Recording Range 
Greup 1 
Rudder Fee] Cyl. Regulator Press. Photo О ~ 5000 PSI 
klevon "ч" Pot Diff. Presa Photo 50 = 700 MPH 
Rudder Surface Position Ове, 3259 
Elevator Pos, at Mixer Ове. 
АМвгоп Роз. at Mixer Ose. 
Normal Acceleration at Pilot Ове. ~g 6g 
Normal Acceleration at 0.0, Ose. ogg +68 
Roll Rate Sensing Gyro Output Osco 3904 DO 
Pilot Assist Vert, Gyro Output, Holl Att. Озе. 2804 DC 
Pilot Assist, Roll Sumuing Amp. Output Ове, 430V DG 
rilot Assist Synch. rot. Output, Roll 086. 2501 DC 
“ot Assist Vert. Gyro Output, Pitch Att, Osc, 365% DG 
"Pilot Assist Pitch Summing Amp. Output Озо. 230V DC 
* t Assist Synch. Pot, Output, Pitch Ose. 250V DC 
м Rate Sensing Gyro Output Озе. зом DC 
"b Elevon Р.С. ine Amp. Output Ose. 3409 DC 
ив. Elevon Р.С, Synch. Pot Output Озе, 2501 DC 
ht. Elevon Position Pot. Output Ose. 1108V DC 
xb. Elevon P.C. Summing Amp. Output Ose. 3404 DG 
Ste Elevon К.С. Synch. Pot Output Osc. 150V 10 
Узоргаштег Elevon Voltage Out ut Ose. му DC 
it. Шеуоп Position Pot. Output Osc. 11089 DG 
білої Assist Up Elevator Signal Ose. 330% DC 
"траве Couple.’ Output Ose. 3259 DC 
права Coupler Engage Ове. 281 DÇ Input, 
grammer Rudder Voltage Output 0ae。 210V DC 
охоп Position Pot. Output Ose, 
Sivan Attitude Irim Signal (Beep) 0ge。 On ог Off 
con Attitude Trim Signal (Beep) Озе, Ор ог Рома 
06 ‘i Get Langage Voltage Ose. Up or Down 


CONFIDENTIAL 


SECURITY INFORMATION 


= 


шш 


a 


eee ee $9 тош G w 


CONFIDENTIAL 


SECURITY INFORMATION 


СОГУАТА 

Зап Diego 

Group №. 11 

Type Tests Engine Cooling 

Heaaurement, 

1.  kngine 011, Into Engine 

2. Engine O11, Out of Engine 

3, Engine O11, Out of АЗг-011 Cooler 

4。 Бале 011, Out of Fuel-Oil Cooler 
5. Engine Mounts 

6, Engine Mounts 

7. Engine Mounts 

8, “Engine Mounts 

9. Engine surface, Fwd, of Firewall 

10 engine Surface, Ридо of Firewall 
i1 "agine Surface, Fwd. of Firewall 
й engine Surface, Fwd. of Firewall 


са 


£X? In, Air-0i1 Cooler 
Міт Out, Аіг-011 Cooler 
veal Out, Hyd. 011 Cooler 


31 In, Engine 011 Cooler 


2124 Out, Engine Oil Cooler 
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Tolem, 
Telom. 
Tolem, 
Telem. 
Telem, 
Telem, 
Telem. 
Telom, 
Tolem, 
Telem, 
Telem, 
Telem, 
Telem, 
Telom, 
Tolem. 
Tolem. 
Telom.. 


іп 


Report Мо» 


Pago 64 

20-8-103 

8 (YF-102) 

25 Novembar 1953 


Model 
Date 


Rang 
0 ~ 2509 
0 = 350% 
О ~ 285% 


0 = 100% 
O -- 1100% 
О = 11009 
О = 350% 
О = 800*F 
0 = 800% 


` 0 ~ 800% 


0 ~ 800% 
0 -1807F 
9 = 300% 


зо CONFIDENTIAL Pago 62 


SECURITY INPORMATION Report №. 20-8-103 
Model 8 (ўР-202) 
Date 25 November 1953 


Group Хо, 12 
Type Test: Structural Cooling 


# 1, Frame Sta. 544 Tolem, О = 350% 
* 2, Flange, Engine Side, Sta. 544 Telem, 0 ~ 350*F 
3. Flange, Engine Side, Sta. 513 Telem, 0 = 350% 
4a Flange, Engine Side, Sta. 513 Tolem. 0 ~ 350% 
* 5, Wing Root Rib Telem. Q = 350% 
#6. Wing Root Rib Ye1em。 0 ~ 3509 
*7, Wing Root Hib Telom. 0 ~ 350% 
88, Wing Root Rib Telem. О - 350% 
#9, — Wing Root Rib Telen. 0 - 3509 
10. Rear Spar Carry Thru, Sta, 515 Telem. 0 = 350 *F 
11. Rear Spar Carry Thru, Sta. 513 Telom. 0 ~ 350% 
#12 ‘scar Spar Carry Thru, Sta. 544 Тејет, 0 = 350% 
823 oar Spar Carry Thru, Sta. 544 Telem, О = 350*F 
14 ‘ving Spar, Sta. 513 Telem, О = 250°Р 
15 ад Spar, Sta. 513 Telen. О ~ 250% 
AL ag Spar, ota. 513 Tolem. 0 = 250% 
929. ing драг, Sta, 544 Tolem. 0 = 350% 
fl hing spar, Оба, 544 Tolem. о- 350% 
42 "l9. ting Spar, Sta. 544 Telem. О = 350% 
22. Fin Spar, Sta. 513 Telen. Q ~ 350°F 
8. Pin Spar, Sta, 513 Telem, О - 350*F 
га m in браг, Sta. 513 Telem. О = 350% 
925 а Spar, Sta, 544 Таіса. O ~ 350% 
Ova — Dame реза Sta, 528.5 Telen. О = 3507 
З Minor) Sta, 558,5 Тө16ш. 0 = 350% 
EG ane (Мас) Sta. 576.0 Telem. 0 - 350% 
СА? uzine Radiation Shield Tolem. 0 = 750% 
аа хе Radiation Shield Telem. 0 > 750% 
ES „Аа Radiation Shield Telem. 0 «7509 
: 7*5 Radiation -hield Telom. 0 = 750% 
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SECURITY INFORMATION Pago 64 
Report №. --8-103 
Model 8 (ХР-102) 
Date 25 November 195: 


Group По. 12 (Continued) 
Type Test: Structural Cooling 


, Hessurenent Recording Range 
31. Drogue Chute Pan Telom, 0 = 3509 
# 32, Skin Buck of Firewall Telem. О = “70% 
# 33, Skin Back of Firewall Talem, 0 ~ 270°F 
е 34。 Skin Back of Firewall Tolem. О = 270% 
# 35. Skin Back of Firewall Telen. 0 ~ 270% 
# 36. Air Behind Firewall Telem. 0 ~ 285% 
8 37. Air behind Firewall Telem. О = 285% 
* 38. Air behind Firewall Telen. О - 285% 
# 39, Air behind Firewall Telem, O = 285% 
+ 40. Tall Ріре Temp. Telem, О = 12009 
“41, Tail Pipe Temp. Telem. 0 = 1200% 
* 42. Tail Pipe Temp. Telen. 0 = 120092 
* 43. Sail Pipe Temp. Tolem. О = 1200F 
ug" ‘але Shroud, inside Total Air Press. Telom, 
* 45. -Azine Shroud, inside Total Air Press. Telem, 
# 46. umzine Shroud, Outside Total Air rress. Telem. 
» 47. ingina Shroud, Outside Total Air Presa Telen, 
48. ‘otal Air Ргевв., Upstream Sta, 479 Telem, 
e 49. Total Air Ргевв., Downstream Stu. 397 "elem. 
50. Total Air Preas., Upstream Sta. 397 Teleno 
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San Diego 


Group №. 13 


Туры Test: Cooling = Hydraulic & Control Systems 


Mesgurements 


81, Rudder 14" Cylinder 
#2, Rudder Trim Actuator 
#3, Rudder Dumper Actuator 
84, Aileron Trim Actuator 
85, klevon Cylinder (Inbd. Ht.) 
#6. Llevon Cylinder (1 54. Lt.) 
#7. levon Cylinder Valve 
#8, tlevon Cylinder Valve 
#9, Elevon Cylinder Trim Actuator 
#10. Lievon Cylinder Damper Actuator 
“11. Elovon Damper actuator 
#12. етап "Ч" Feel Intelligence 
813. Тор vive Brake Cylinder 
з brake Valve 

л "Ч" Feel Cylinder 
ЯЯ Hyd. Cooler, Primary 


817. X, Hyd. Cooler, Secondary 

218. Ux. Cut, Hydraulic Cooler, Primary 
“19. 1 Out, Hydraulic Cooler, secondary 
20 dydraulic Res., Primary 

21, 043 H,draullc Hes., Secondary ` 
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Recording 


Tolon. 
Telem. 
Tolem. 
Telem, 
Telem, 
Telem. 
Tolem. 
Tolem, 
Telem, 
Telem, 
Telem. 
Teleme 
Telem. 
Telom, 
Tolen, 
Telen, 
Talem., 
Telem. 
Telen, 
Te1em。 
Telon. 
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4М-8-103 | 

8 (XF-102) 

25 November 1953 


CONV AIR CONFIDENTIAL 


San Diego SECURITY INFORMATION шимээ ээн 

Model 8 (XF-102) 

Data 25 November 1953 
Group №. 14, 


Type Test: Cooling ~ Éngire Accessories 


8: ent Весог ле арга 
1. Fuel Pump, ambient Air Temp, Telom., О - 250% 
2.“ Fuel Control, Anbient Air Temp. Telom, 0 = 2509 
3. * Tach, Generator, Ambient Air Temp, Telem. О = 250°F 
4 GLA Ignition, Ambient Air lempe Tolem. а = 2009 
5,9 Bleed Governor, Ambient Air Temp. Talem. О ~ 250°F 
6. й Engine Flew Meter, ambient Air Temp. Ye1em。 О = 250% 
7. * Аіг-011 Cooler Actuator Motor, Telem, 0 ~ 1809 

Amb, Air 

8. ° Fuel Regulator, Ambient Air Telem, 0 ~ 250F 
9. 7 WAC "JP Box Telem. О ~ 270% 
20 ° Ах In, Accessory Сашрь, Тө1ет„ О = 180*F 
31 " Мг In, accessory Compt. Telem. O - 1809 
18.7 Аг In, Accessory Compt. Telem. 0 ~ 180 
119 Аж Out, Accessory Compt. Telem. 0 = 20% 
14 Ў Air Out, Accessory Compt. Talem, О ~ 220% 
15 ? Air Out, Accessory Compt. Telem. 0 = 2209F 
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8。 — CONFIDENTIAL 2, 
SECURITY INFORMATION перове No: 40.8.03 
Model 8 (YF-102) 
Date 25 November 1953 


Group No. 15 
Туре Test: Cooling ~ High Pressure Pneumatic System 
nent Recording Range 

1. Haigh Press. Comp. Air In Telem. 0 = 20% 
2.9 High Press, Comp. Air Out Talam. 0 = 800% 
3; # High Press. Air Bottles Telem. 0 - 230°F 
4. * Шаһ Press. Air Bottles Telem, 0 = 230°F 
5» # High Press, Air Bottles j Telem, 0 = 230 
6. * High Press, Air Bottles Telem, 0 - 230% 
7. * Drogue Chute Cylinder Telem, о ~ 275% 
Group №. 16 
Туре Test: Cooling - АМТ Componenta 

Мавлигетегі, Recording Range 
1. АТМ, 041 In Temp. Telem. О ~ 300*F 
2. 0. С. Generator, Air Оці Telem. 0 = 300% 
3. А, С. Generator, Air Out Telem. 0 = 300% 
йо * High Press. Air Comp, Housing Telen, 0 = 500% 
5. # А, С. Alternator Frame Temp. 
6, * D, б. Generator Frame Temp. 
7-8 ATM Frequency + Voltage 
8. * АТМ 041 Press. 


9- 9 ATM Discharge Press. 
220 ATM Discharge Temp. 
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СТАС 
Тодех 
№, Test Configuration 


2.7 Static Thrust — 
Calltration 


4.2 Brake Operation Evaluation — 


1.5 Taxi Teste L 
3.10 Engine Control System 
Operation 
1.12. Shakedow Flight НО, P,CR,PA,L 
4.14 Speed Brake Tests P,D,PA 


4.16 Fuel Tank Pressurization А11 
Systen Tests 
3.0 Engine Equipment Operation 


1.8 Flutter and Vibration P 


2,1 Airspeed Calibration 


(а) Low Speed P&D 
PA 
(b) High Speed P 
D 
1.12 Preliminary Flight All 
Characteristics 
5.0 Angle of Attack and All 
Angle of Yaw Pickup 
Calibration А 
2.3 Preliminary Airplane P 
Performanee | 


Phere Il Tests (conducted: 
by АРЕТО) 


Speed 


1.0. 


Optional 


Report No 
Mode 
Dat | 


ҮЕ-102 No, 52-7995 FLIGHT TEST PROGRAH 


Speed Range 


0 to 7.0. 


То M= .95 


То "пах 


То Ушах 


М =,95 to max. 


150 - 350 mph 
150 - 310 mph 
M$ .85 


Ми, ВС to шах, 


Pressure 
Altitude 


Ground 


Ground 
Ground 


То 35,060 


То 35,000 


То 35,000 


35,000 


Optional 
Optional 


See 
Remarks 
a 


To serv. 
ceiling 


Optional 


см. 


Optional 


Optional 
т.о. 


Optimum 
Optional 


q 
4 


Opt 


Opti 
Көз 
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Т PROGRAM 

・ 0.6. Meas, 

м. $ МАС Веда, 
(Instr. 
Groups) 

onal Optional  2*11*12 
+14+16 

lona1 Optional 3 

; Resulting All 

| 1+2+3 

ші Resulting All 


Optional 1385 
6+7 


26 - 30 1*2 


Resulting 1+4 


Resulting 2*2*3. 
Resulting 1*2*3 


Resulting 
Resulting 


26 - 30 1+3+8 


Optional 1+3+8 


1+2+3+ 
11*14 


2.3 


2.5 


3.1 


3.0 


Test 


Effect of Missile Bay 
Door Operation on 
Flight Characteristics 


Airplane Performance, 
Optimum Wing-Leading- 
Edge and Tip Config. 
(в) Speed-Power 


(b) Drag Polares 


(c) Take-off Distance 
(d) Landing Distance 


Engine and Struotuf'al 
Cooling 


Dynamic Response 


Stability and Control 
Stall Tests 


Pilot Assist System 
Development 


Engine Operation - Air 
Starts 


Drogue Chute Tests 


Emergency Fuse] Control 
System Tests 


Emergency “Ram-Air" 
Hydraulic Power Unit 
Tests 


Flight Control System 
Engine & Associated 


Equipment Operation, 
Рраве III Tests 


Trim 


Configuration | Speed 


Р Each Speed 
Point 

P "©, 

WO 1,4 Үзі, 

1, AV 
1.4 Sr 

АМ - 

All - 

АМ АВ 
Specified 

А11 

р = 

1 1.4 У] 

Р ここ 

D зэ 

A1 All 

Ав Required АД 


Speed Range 


То Удах 


М =,3 to Уцах 15,000 & 
40,000 
Ма ,6 to Vmax 15,000 6 
4С,000 
- Ground 
- Ground 
То Удах То Service 
Ceiling 
То Упах " 

То У 12,000 & 
как 30,000 
Ме,7 to .95 То 50,000 
zi To 40,000 

30 -160 mph Ground 

-- 5,000 8 
35,000 

То Упах 35,000 

То У пах То Service 
Ceiling 


NSL 


Optional 


Optional 
Optional 


Optional 


9 99 5 
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Resulting 


26 - зо 


26 - 30 


26 — 20 
26--.30 


$ sn 


26 - 30 


26 - 30 


26 - 30 
Optional 


Optional 
Optional 


Optional 


26 - 30 


ーー 


1+3+8 


ээ» 
IHl 


162111 
*12*14 


153858 
6768: 


1+ 5+8+9 


1+5+6+7 
+8+9+10 
152316 
1812 
1+2 


1+8 


393599 
As RAq'd。 
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APPLNDIX I 


OPERATIONAL EREAKDOWN 
оғ | 
FLIGHT TEST PROGRAM 
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JESIS. JOBU. ACCOMPLISHED: 
The flight test program describes the testing to be conducted by CVAC on the 
second ҮР-102 airplane, USAF S/N 52-7995. For ease of operation in the field, 


this program has been divided into thirteen (13) phases and a detailed flight 
plan will be constructed for each phase. The test phases аге as follows: 


A. Ground Tests 
B Aircraft Systems Shakedown and In-Flight Flutter Investigation 
С. Preliminary Flight Characteristics 
D, Preliminary Performance Evaluation with Straight Wing Leading Edges 
Б. Preliminary Performance Evaluation with Cambered Wing Leading Edges 
and Reflexed Tips 
Е. Optimum Performance Evaluation 
б. Dynamic Response 
8. Stability and Control 
<. Drogue Chute Evaluation 
K Missile Buy Door Evaluation 
1. Development of the Pilot Assist System 
Ы. —Airstert Program 
Ç N. Emergency Equipment Operational Check 


Although some overlap of applicable test data will be encountered from one phase 
to another, each phase will be considered to be а test program in itself and 

812 efforts made to bring it to completion before undertaking another portion of 
the ovarall flight test program. 


Sky bests are listed in the approximate order in which they will be conducted, 
kevover, this may be revised at any time during the program in order to obtain 
th: co*^ for which the requirement is the greatest at that particular time. 


"ад" Phase II Flight Tests will be conducted by the AFFIC, at the present 

“лаю completion of Phase Р. At this time, sufficient knowledge should 

зга gained to present them with the airplane at its optimum drag configuration 
|^ ib the required operating data to satisfactorly conduct their flight 
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BREAKDOWN UF PROGRAM PHASES 


А. Ground Testa 
1. Ground Static Thrust Calibration: 


A ground static thrust calibration will be obtained on the AFFTC 
Universal Thrust Stand for each engine and/or afterburner installed 
during the course of the tests. These calibrations will serve a 
twofold purpose in that: (1) А check will be made on the thrust 
| of the installed power plant and а determination made of its operat- 
| ing characteristics, (2) А nozzle calibration will be obtained for 
| determination ої in-flight thrust. 


в. Brake Pedal Force Calibration and Operation Evaluations 
This test will be conducted to determine the relationship between 
brake pedal force, brake hydraulic pressure, and brake cylinder 
pneumatic pressure, 
| + Tau Teste: 
Ї 
i C Prior to flight, taxi tests will be conducted at speeds up to airplane 
lift-off for the purpose of determining ground handling, engine and 
structural cooling characteristics, and ground operation of all air- 
| plare equipment. 
р ^ Other items to be checked in conjunction with the above tests include; 
і а. Engine control system operation 
] b. Engine equipment operation 
в. Engine and structural cooling 


Зо Meerut 


| пувъотз Shakedown: 


a воРЫВО of shakedown flights will be required to determine the general 

3 handling characteristics, engine operation and cooling, structural 
and operation of all systems and airborne equipment. The 

су за rhakedown will include evaluation of the following: 


- Flight controls 
| . Engine controls 
з ingine and structural cooling 
i «« Low and high preesure pneumatic systems 
| >. Hydraulic system 
| Ж f. Electrical system 
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В. Aireraft Systems Shakedown and, In ght Е | Дочев ва ол, (Continued) 


1. Systems Shakedown: 


Ес Heating and ventilating system 
В. Missile bay door operation 

i. Speed brake operation 

jo Fuel tank pressurization 

k, Engine equipment operation 

1. Afterburner operation 

m. Fuel System operation 


2, Flutter Investigation: 


The purpose of the flutter investigation is to demonstrate that the airplane 
has positive dampin, of externally induced vibrations throughout the entire 
speed range. This will be demonstrated by the use of mechanical shakers 
mounted internally in the aircraft's wings. The shakers will be vibrated at 
specific critical freyuencies, turned off and the decay measured, This will 
be performed throughout the series of flights at increasing Mach numoers 
until the maximum speed of the aircraft is reached. 


: Other data that will be obtained concurrently with the above tests include 
the followings 


a. Preliminary airspeed calibration 
b. Preliminary drag and speed-pouer evaluation 
с. qualitative analysis of the airplane handling characteristics 


zeneral Handling Characteristics: 


Оба general flight handling characteristics will ba evaluated qualitatively 
implemented wherever possible by quantitative data. Compliance with ell 
= of Specification 1815-B will not be required during this phase of the 
since the airplane control system will not be іп its final cone 

‚ For this reason, special attention will be given to the follow. 


noel forces 
сіх зорбгої operation 


. 2ní8bive Stability Investigation: 
‘eilowing flight characteristic items will require that teste be сопе 
од to determine their values. ‘the tests will be conducted at an 


: tude of approximately 30,000 feet with the airplane in the clean сопе 
figuration. Test data will be obtained for tuo appropriate trim speeds in 
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each case; 


а, Static longitudinal stability 

Ъ. Dynamic longitudinal stability 

с. Static directional stability 

d. Dynamic directional stability 

e. Maneuvering flight characteristics 
f. Dynamic lateral stability 

Ес Aileron characteristics 


3. Other test data that will be obtained concurrently with the above tests 
include the followingt 


а. Preliminary airspeed calibration 
b. Engine and structural cooling 


? Airspeed Calibrations 


The airspeed calibration will be finalized during this phase of the program. 
Чет подв of calibration to be utilized will include: pacer aircraft, tower 
1 and aircraft flybys, and radar tracking of climbs and high speed dives. 


< 2. Climb Performance: 


Gheek climbs will be made to approximate service ceiling at predetermined 
airspeed schedules to determine the following: best climbing speed, 
optimum rate of climb, and service and са bat ceilin;s. These items will 
ba determined for both maximum and military power conditions. 


lovel Flight Performance: 


plete speed versus power required and thrust calibrations will be cone 
ва at indicated pressure altitudes of 15,000 and 40,000 feet, Data 

‚ bs obtained in stabilized level flight for predetermined increments 
m Speed. 


з v-U^f ора sanding Performance: 


2° „ла Landing performance will be determined by use of the АРЕТС 

dolíte. No additional flights will be flown for this data, but 
е. «оғ and landings conducted "from the concrete runway, during this 
аза, with be photographed for this purpose. 
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D- (Continued) 


Е. 


F. 


^ 
9; 


4 


Data pertaining to engine and structural cooling will also be tained 
during this phase of the program. 


These tests, together with the previous phase (D) are planned primarily 
to determine the optimum wing leading edge end tip configuration. All 
performance testing listed under phase D will ba repeated in 4.18 phase 
except for airspsed calibration where checks will be performed todetest 
&ny shift in the position error. 


№ the airplane at its optimum drag configuration, based on the results of 
preliminary performance evaluations, the following final performance tests 
3 bs conducted: 


Drag analysis for both level and accelerated flight, 
Papal checks on climb performance and service ceiling 
Cotimum takeeoff and landing performance 


aynonie Response Теңін 


ee 
wF 


suppose of these tests will be to determine the dynamic stability end re- 
ngpa of the airplane and control system to predetermined control system 


at signals. The tests willbe performed by utilizing an automatic programmer 
` Jolaver the input signals to the control system, Detailed requirements for 


- 5 pinge will be submitted бу the CVAC dynamics group at a later date. 


v compliance with USAF Specification 1815-65. All paragraphs and 
ri of this specification will be investigated and complied with 


Sen: 28-80 hours of flight time. 


„Рао installation shall be evaluated as to dfectiveneas and 

inique required. This shall bs done mainly during taxi runs 

© ination of other scheduled flights and should require по 
«поь fer this phase of the program. 
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сві» It is estimated that this phase of the program will require 
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K. 
А short program will be necessary to determine the effect of open missile 
bay doors on the aircraft flight characteristics and performance, This 
8331 be investigated through the speed ranges of level flight and with tha 
aircraft іп a shallow dive. A check will also be made of the aircraft's 
lending characteristics with the missile bay doors іп the open position. 
L 


vox this test, the utilization of a programmer will again be made for intro- 
ducing input signals to the control system. The tailed test procedures have 
поў been developed at this date but will ba supplied by the СУАС dynamics 


Ся отакі, Program 


5 обгабагЬ program will be conducted to determine the altitude and spsed ranges 
veh satisfactory air starta can be accomplished. This phase will not 

wire any special flights but cante accomplished concurrently with other phases 
: the огоргаш. 


"4 
ш 


“and ram air hydraulic power unit operate satisfactorily No special 
4148 will be reyuired and all test data can be obtained concurrently with 
sorfermance phase of the program, 
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FLIGHT TEST PROGRAM ADDENDUM ITEM 


Airplane Noo 50-7995 Addendum №. 1 
im Degggintign: З Landing Gear Hydraulic Actuating Pressures. 


Eurnsae: To determine main landing gear and nose landing year actuating 
pressures va gear position and time. To prove design and measure 
віт1оайв. 


бєє wration: Vio = 230 and 264 mph, minimum practical altitude, optional G.W, 
ала C,G., speed brakes in, level flight where possible. 


лысына 1. Retract and extend landing gear during accelerated flight with the 
following load factors: 918, +1-1/2g, and approximately Og, «Ар» 
2 Repeat test withtustyletor in "up" line to give a minimum retraction 
tims of 15 seo. 
сэрэх coments Re.uired: Vio, pressure altitude, normal acceleration, hydraulic 
HOS actuator pressure for the nose landing gear cylinder 
and one main landing gear cylinder, (pressures at 
cylinder inlet und outlet) and landing gear actuator 
extension, 


сүх “іі спаў Instr, Required. 


CONFIDENTIAL 


SBCURIZY [INFORMATION 


Ғ-102 
FLIGHT TEST PROGRAM AC Е DUM хору 


Report No, 70-8-203 
C Airplane №. ХЕ-102 S/N 52-7995 Addendum М». 2 
Item Leseription: „9 Inlet Duet Performance Я E 


Purposos (а) Ло determine inlet duet Joga |. l U U UU U... 


Во ingtawmentalion ..... EINE Зад 
Spee. Noo Мо 
Configuration, Е 2-0 
28 Pawar Machu. Hos. Зовла ел Вера Ма lf 

| Military 0,80 ta 0.95 Level = Acceleration 25,00С Бе, 
| 
| 858 Military 0.90 to 0.95 Approximately Level ЗА (СС F+, 
і 70% Military С.90 to С.95 Anproximately Level А7 СОС Ft. 
| Military 0.7 te 0.9 Climb l yi CC = 3,062 
858 Military 0.7 40 0.9 vlimb 3C, = ии 
у 70% Military 0.7 to 0.9 411: СС = ЗО, 


ў Measurements Nequireds __Pt2, snegiel Peo nf ва, Pr manifolds at duct Arist. 


ン 2 9A ! 
c © Additional Instr. Required. Reguogted А 2 СА OX» (бур 


£ == Я. K. Shenoy 


Раба 
ЕСТ TEST PROGRAM AP! SSD ITEM 
Airplane №. 42-1995 _____ Raport Xo,  "Oeb.10 
Addendum Ко, 
Itom Deneription: 2 Dugay Град tank vent окврљиге, L/H reflexel ле... ... 


Мва ыны сасыса ИЕ РЕСЕ РЕ —Ü 
Purposos Brenosad маме kin fuel tank vent —. _ 
дасе tions ا و‎ нашин епа. а а 


Бров, Ко. „Лепа |, 


Configurations 


pressure inside fairing 


е Additional Instr. Required, 


Requested by, вер 
auum LE up Р 
Approved bys Ê ZZ. 


Бела 


То м. Maloy 
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Repart No, 26-8-1723 


Airplane Noa XF-102 S/N 52-7995 қасы Addendum 4, 


Itom Daseription: „Right hand engine inlet duct pressures nnd atriins, 


E 


Purposes То segure high franueney pressure enl steain data Бараз... . ーー 


а... (А) conditions considered critical for duct nhrangth, and. 
КА COMPARISON, wih encina tesi stand бада... ... 


Configurations _ Reworked inlet duet for Flight No, 10 ви Р ды бф: т... 


Procedures Qbtain data for the following conditionas = Пи 


А. Ground 
1, Stabilized power settings 
а, idle 
b. 60% Mil thrust 
с. Mil thrust with А/В 
2. Slow engine acceleration (idle to Mil with i^ 
and deceleration, 
В, Таке«ОРҒ and Climb 
& 1. Continuous records during Т.О. until 15 seconds after 
А/В turned off. 
г. 10 second record run at each 5000 ft. altitude until 
leveling out for subsequent runa, 


C. Level Flight (Stabilized) 
1. At 15,000 ft. altitude 
в. 60% Mil, thrust 
b. Mil. thrust 
бо Mil, thrust with А/В 
2, At 25,00€ feet, repest above 
3. At 35,000 feet, rereat above 


D, Mach, No. greater then 1,0 


ав 


Час 


Ба 


с. 


Page 2 
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surements Requircds 


location of prossure and strain measurement points, incluiing rango: 
зосирасу, iro listed in Flight Test Instrument Requirements 82-8 ап? 
42-4, The ог1пбїра1 requirement ів determination of high frequensy 
(0-2 00 срв) pressure and strain fluctuations, Measurements may be 
сола ей са ап oselllogragh at about 4 points рог second, ехсезђ for 
і orcesure gointe (вез 85-3) io be recorded contiruously. 


Ту follesin: required measuremeate are already inctrumentod in the 
airlines (Зав Groupe 1 ani 2, pages 52 ani 53. 


ба“ (Та2: 

Preoture altitude 

Alragoad 

Piter ot^itude 

Turbin:  iiseharge temperature 
Turbiro seharge total pressure 
kn, ire ARM, N 

алле ROM, m 

3. Кой? е sosition 

lC. Surco bleed valve position 

11. Air inlet to engine, temoorature 
12, Air inlet to engine, total oressure 


vo. 4 


ә 


жар МАЛ ве س‎ Ха トラ 


Тоз following measurements (Group 2, Page 53) are desirable if the airplane 
ia so instrumented at the time, 


2, Interc mprossor, temperature 

Ae Intercompresser total pressure 

l2.  Зепохоєвог discharge, total temperature 
17. Сепогесвог discharge, total pressure 
i7. Fuel flou, engine 

18. Fuel flow, afterburner 

l3. Afterb.rrer exit, total prossure 

2: Power lever angle 

1. Inlet ореввиге, fuel эцар 

32  Tctal nix pressure upstream ої air-oil cooler 
23. Statie air pressure, oil cooler ramp. 


Requested by Structures 4 “ower Platt. 


Аб, 


«у 
Approved 8-2. Баб 


T, № Maloy 
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Report No, 20-8- 
Addondum Ne, 5 


C Mrplane №. 52-7995 


ga Дә 3 
Dynamic Directional Stability. 
Ратаева: 


To establish the inherent stability characteristics of the F-102 aire 
plane. 


Snar. Ла. 
8-1815-В 


Сой са 4 аа 
Там damper inoporative (soonest possible flight). 


Екодейука: 


Tests to be performed at 15,000! and at 30,000! at lowost middle and highest 
practical apeeds at each altitude, Pilot shall excite the airslane laterally 
by application of a kick to the rudder, and allow the resulting oseillations 
Ç to damp out. Rudder kick should be at least 2° amplitude for approximately 

one second, This test should be performed at least once with pilot's feet in 
normal position on the oedals, and once with pilot's feet removed from pedale 
еен тае oyc1o。 (Control stick should not be moved during damping 
cycle. 


Й The following measurements at the indicated sensitivities are required. 


і Yay angular acceleration 282 vad./sec/sec/inch oseillogranh trace 
| Yaw rato дуғо 2° /sec/3neh 

| lateral Accoloration o25g/ineh 

| (all pickups) 

! Pedal forco 10 lbs/inch 

| Pedal travel 25 inch/ineh 

| Rudder valve «03 4neh/3nch 


9 Position of pivot point 03" Дава 
at pilot's input on 
rudder walking beum 


Possible output of damper-systemeyay rate gyro and rollerate-gyro. 


5 Additional Instr. Required, | 
Requested by: _DYNAMXCS Group ' 


ее ДСО. у 


ЗЫ 1р ща EAT 


CONS! ..DATED VULTEE АТИСЬАРТ CORPORAT1 
Зап Diego Division = San Diego, Са: Мега 


і Report No. 20-8-1063 
Airplane Мо, 52-7995 U Addendum No. 
Jtem Deseriniions Airspeed calibration = Transonic speed, 


Ри оваз To determine the test nose boom airspoed sesition error. (This 
addendum is intended as a clarifying addition to CVAC Index Мо, 2.1, page 
№. 14, Resort No, 20-8-103. 


Prosedure: 
1. Request special Radiosonde data at approximately the time of flirht, 


2. Track the entire flight of the airolane, or ав much of it ае possible 
with the radar available at КАРВ using 2.0 second intervals between data 
points, 


3. Obtain photo panel data at а minimum rate, of one frame every two seconda 
during the entire flight. 


4. Climb at HRT to 37,000) Р.А, Maintain indicated speed over the range ої 
Мз „6 to Ме „8, but do not exceed М = 0,85, Maintain flight pattern 
during climb as shown in following sketch, Stay within 20 miles distance of 
Q the rajar station during climb ani fly а oattern whieh keoos the айгоїапе 
opposite the sun as mach as possible. 


5. Make high goeed runs startirg at about 2C miles out at the higheat level flight 
Bpeed to be attained for that particular days flight, Make these high speed 
runs approaching but not crossing directly over the radar tracking station, as 
indicated on the following sketch. 


6. Descent may be made at any speed, but airolane should be Көрі within а 20 mile 
radius ani out of the sun's quadrant as much ав 20581] в. 


Requested ty: AERODYNAMICS 
Group 


Approved ン Ж 


H, К. Cheney 
Chief Flight Test 
Experimental Flight 
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21 PROGE AA ADDENDUM 1185 


Aizolane Nant 52-7995 Айбетйот No, еф, 
Atom ЗавслАл ол: НА" Revisions 28 бер, 1952, 
И Added Sheet 2 (Pump 
Primary hydraulic system oll temeraturen, Temperature Tests). 
Баклана! 


То determine the necessity df ап oil cooler for the primary hydraulic systa 
by measuring the desicnated oil temperatures with (1) the cil cooler 
operative, алі (2) the сі] cooler бў-раэяеа, 


Canficuratior:s 
Optional. 
Procedures 


Make measurements at вопувпфрепЬ intervals (not to exceed 1С seconds) < fur ins 
а Чу са! performance ГЇЇ; Но 


ксі? Temperature, pickeuos, if insulated fron ambient air, шву be installed 
оп the outside of the hydraulic oil lines. 


Mensuremente Reouivert: 


BYALA. Oil Tanaeraturss " References 
22 Reserved С ~ 160°F Paga ^4 #20 Page 11 8 f, 
65 Amo Outlet "P C = 1809 | 
< Al ínto Нудгаш е 031 Cooler С = 300°F Page 64, 18 
31 out of Біеуол Servo Valvo С = 2809Р Page 64 #10 
он Gene TARÊ 0 = 2809г age ^4 {13 
ош of 263 E үз С = 2809Ғ Page ^4 Й 5 
1 Instr. Е 


Requested by „Hydraulics Group - 


Approved by М _ 


Я T, L. “Meloy — 
Group c 
TLHilp Experinental Fight 
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Sheet 2 of 2 
Addendum Noo Тед 
ЛА" REVISION: 
PURPOSE: 
fhe purpose of this revision is to require additional testing to determine the cause 
of the high temperature conditions waleh vere exporionood at the hydraulic pumps after 
the deletion of the hydraulie finid ceolers. Data analysis shell include determination 
of the followiag: 
З» Amount of heat added to the pump by engine radiation. 
B. Amount of heat carried across the flanges by conduction. 
бо Amount of heat added by internal leakage within the pum. 
PROCEDURE 


Measurements shall be recorded during several typical flights, and maintained for at 
least їмо minutes after shutdown. 


MEASUREMENTS : 


Yn addition te Isems 1, 2 and ん of Sheet 1, the following temperatures shall bo vegordsd; 
for the Primary System: 


А.» Lower side of pump flanges 

В. Louer side of mating engine flanges 

б. Top aft end of pump 68905 

Ds Pump internal Бузравв (баво drain Line). 


HOTE: Instrument Requirements Мос 82-31. 


Requested ty ____ Generel Design 0000 


Approved Бу Ў Я On 


Е. Р. Shannon 
Chief of Experimental Flight 


EDS s3ES sgh. 


CONFIDENTIAL 


Airplane №. Хг102, S/N 52-7995 Addendum Мо, 8. 1 
кеп Deserintáon: Pressure Date on the elongated пове, 


Ругрояв: Data is needed for production airplane design an! to lift restrictions 
on present design. 


Зол Мог: None і 


Gonfieuration: 8-80 #2 with elongated nose modification. 


Procedure: Obtain continuous pressure measurements over the available Mach No. 
range at 8000 feet, 15,000 feet, and 30,000 feet. Load factor to 
be held to unity, 


Refer to ЕЕ-8-203 memo soon to be released, This memo 
гегогепсев proper tap locations and instrumentation reo 
quired. Parts are presently being mamfactured in 

San Diego. Maximum pressures expected are +6 PSI -3 PSI, 
High frequency pressures are not required. 


Requested by: |. DXNAMICS Group 
Approved mal 
T. L. Maloy 


Group Engineer 
Experimental Flight 
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® ADDITIONAL INSTR. RECUIRED. 


і d б P08 ` BBS Revision, 25 осв, 1954 
Deloted fin ram aly inlet tent 
EST PROGRAM ADDEMUUM TEY Roason: Test assigned to I 


2753-1783. 20 
Report Root o 3-103 
AAdendun Noat 958: 
ЗАЗ Revisions 


SEER Bud an а 


г Савету), afterburner nozzle sétuator, жаны 


© ted: prersuro әңі/нг temperature баба for the above items. 
беду pas аці ted 


гара: 


À ies Ganary Баја Дори 


1 Кшм] pressure pickupa fand one temperature pickup) іп 
е &3e»vüsnco with Thermndynamic Meng Т-1-178 dated 12 July 
i954. 


по "yo püessure pickups end 4 singla temperature pickup ara 
located qn the inner surface of the yellow canary, aft ої 
the englne EXIT. These shouid be racarded during one erewag 
angino rum up (afterburner included), ang flight to пакінь 
шые with afterburner, in addition te the flights of 
paragraph 42. 


7. А pressure and tauperatura plekupe should ba recorded 
sStnolteteously under the fellowing flight conditions: 


за ievel flight at 15,000 fest, сотогїнн the 1914, 
Mach Sumber ranges 


н, leval Plight at 30,000 fest, covering the full 
Mach Number tangd. 


а, ЖЕНУ аб supersonic velocity for at 16856 30 
setomia. It Де requested that Mech Ко» 1.1 er 
tettas be maluteined. Record during preliminary 
divo, end during the aubseguont transition te sub. 
ozio veloci5y. 


3 POGLE ЗЕ and 16903 ВАРНА 
iov ^" сув ÜCliphta. These муе pO хє 
effect wh. PUOVE TCT o 


w рог даже ої aueri к Кората detuateras 


L. Тао, temperatura sigkupe on приет and L 
cantecline nf*üerburnsz пузуіе attvuatare» ч 
ture dete боїсте and aftor shielding, for a grova! engi 
wm цо lafterurnor included) and Slight to maximi 
лізала wilh aftar barnea 


нема ево 


HES This is fos veeard oniys 


Maacogpements Reo wd ved t 
Suum Веде» 


Yellou CENE PABST 0-200Р5Г 


Хо мини canary Зелрэгейкте («ужы 
Телсссәйусо af цасны acr сах 


Hpzsle һефиябаге сана Дай) 


ы Га ЕД АНИ 
Чат 


БЕСІ КК 


C LIEN. 


fpproved іх? Г 


>. EIGH ФЕТ PROG зван, ADDENDUM LTEM 


ыма ENTIAL 
Airplane Мөс 527995 0. UT Report No. 20-8103 


~ Addendum No, 10 = À 


Akon. Danerintions 
Engine performance tests at two conditions of blecd air consumption, 


Moto: This adiendum is confirmation of advance wire to V. L. Allvardt, 
Edwards Air Forco Base, dated 24 May 1954. 


Ахроваз 


Те determine the effeet of bJred air on engine performance, 
! Snes, Ме, None 
Configuration: Normal 


Procedures 


At eppreximately 40,000 feet at maximum power fly 10 consecutive runs аа 
foileuws: . 


“As 30 «20 seconds with АТМ bleed only. 
Бо 10-20 -вәсепбв with АТМ bleed plus exhaust jet pump and generator 


Xy 
x jet pump bleed. 
Notes Altitude and speed should bo kept as constant as possible. A parallel 


eircuit from the nose wheel switch will permit the pilot to operate the 
jet pumps when desired. 


| Masaurements Requined s 
ї Use existing instrumentation te record the following: 


А. Jet pumps on ог off 

В. Flow Limiter differential pressure 
Flow Limiter static pressure p 
| у. Flow Limiter air Фатосга5аге ел 

| E. РЇ? ара ТІ? uA 


го 
o 


35 Cui 


Е. Ny and Мо 
Ga 212 Айдаса Ti, ani warning nato. 
H, OAT ~ 


До Bes, 


Harnings 20% gheuld vateh riea За yg uhen Jot punpa аге operating. Pilot comenta 
аро тезәо2бой rosa іль any notdecable thrust dropof? vhon jet pumps ако 


operated 


И А аа 
- ーーーーー Approved Юу? c 14 | 


т. L, м 24 


ырзыз Seg е” 
заганяў, Aiat 


С 
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CCOUVAIR 
Ai іздеп of болоол, Dynes Corp. 25160 
Бад Diego 


CONFIDENTIAL 
ELXGET TEST ТЕДІ ADDENDUM таям 


Airplanes Мо, з 5227995. | Report Мөс 20-8703 
Addendum Nao I4 


Дөң Desexiphicos Drag data test. 
Рохралай Тө determine drag effects in the region of Mach 0.90. 
Pearefures Perform flights ав follows: 


teat Mach Lead 
Bae Зөв. Factor Аа Gu 26 sasa 
B O3 


1 «90 10 47,500 200,000 
2 «85 20 33,000 20,080 
3 80 га 33,000 200,0С0 
4 «90 2.50 45,700 263,060 
5 85 1.50. 44, 700 263,000 
Š «80 1,56 44,700 263,000 
Ч «90 20 41,500 209,000 
Measproments Reuiyeds Samo as fer previnus drag data tests рег Noto. 2, 


полива 


1. This addendum is confirmtion of advance wire ta Ve Lo Allwardt, БАРВ, dated 
6-11-54. (веру to М. Reda). 


2. The abeve tests are for completion of drag data tests initiated during the 
Phase II testing of 52-799 at ЕЛЕВ, 


3. Point №. 7 may бэ marginal рочег- ве. If level flight cannot bs maintained 
at 20, themaximum lead factar for level flight should be used, 


Approved by ご Z k, 


T. T Maley 
Grouo Engineor 
Experimental Flight 


TMp 
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CONVAIR 
А Division of General Dynamics Corporation 
Зва Diego 


"А" Revision: 


(^ N Е | D [7 N Т | A | This addendum for 
wn L - reference only. Test 
was performed cn 


Е-102 S/N 53-1781. 


FLIGHT TEST PROGRAM ADDENDUM ITEM 


мірінде No BEERE Report No. 2С-8-103 
Addendum No. 12- А 
kem Песетігіпов- Preliminary ram air turbine $ests. 
urgaie To test the ability of the turbine to maintain adequate hydraulic pressure 
deng lending conditions. The landing condition is the most critical for 
tha turbine because of reduced “Q” pressure. 


руе are, 


1 mw ati а pressure pickup in the pressure line between the ram air turbine 
гг. the Поч control valve. 


Send ihe ram air turbine just prior to normal take-off from the conc rete 
"Cu way, and retract the landing gear after take-off 


the base at moderate speed and perform a normal approach and lar 3- 
wi. 21 Order to gel maximum interference with the airstream ahead of t.c 
Far anl  "nthhoid the lowering of the gear until the 12105 practicable moron 


PEE Gv ve в UCogurred 


За ла ав? ce өніс ратар pressure, 10-3500 psw 
Буша Т "sure. 

Po Cans . nd temperature 

3 ера, n 

> Гэць яз 


"кәсопбагу hydraulic power for above Leste 
хан Мо. 13 contains a more detailed test procedu: ' 
| when approved. 


ONE DENTIA: 


ік ез 
рб" 


эф DT 


„ме 2 


CONFIDENTIAL Нь 


| у CONVAIR SAS Révisioni 


А division of General Dynamics Corporation This addendum for 


reference only. 


San Diego Test was performed 


on S/N 59-1783. 
¥P=102 
FLigH] TEST PROGRAM ADDENDUM ITEM 


СЧА = = 


Alrpiscre Мо, as 


Report Мо. 2С-8-195' 


Addendum Ne, 18 < A 


ITEM ОЗОСНТҮТ СОМ: Simulated landings with ram air turbine emor- 
“төлеу sy hyürBulle power, Q7 


i: To test the ability of the ram air turbine to furnish 
equate hydraulic power for emergency landinga. iu sádition, 
the tasts desoribed herein will test the ability of the 
ргіпару sygtem alone, GF the secondary system alone to, 
properly control the aircrafts 


IURE 


СОНЯ SURATION: Test with TURR 7 (replaces TURB 6), Madify hydraulic 
Са арена in accordance with Figure 1 of this addendum. 


CAUTION: Addendum до, 12 has been prapared to obtain preliminary 
u “Tr fornatd ор prior to modifieation in accordance with Figure 1 
пеге( а. The 22365 test resulta ОГ Addendum to. 18 should 
e be avaluatad and upproved before the teats of this sddändum 
are conducted. 


YPUCEDIRE | 
1. The valves und switches of Figure 1 should ба installed 

and operated aufficlantly to insure proper functioning 
of these components. The hydraulic ground test stand 
may be used Бо furnish pressure Гог the Initial testing, 
but s ground ran test of the aircraft engine-drivan, 
Viekera punpa should also be performed before the firat 
ГЫЛЫП is att rnotede | 


8. Така cfr and га те to $0,000 feet and perform the Го Поне 
а, белгес 


^y aystam pressure, and срагиће the 


г. 


b 
; 
Гаўра! сойсигу pressate alons. rerforh 
кере: Я и: «erg $o дейопаўгабе збазинів суфаргої 
“i the вітогао [see Note 1), 


"S зозбого the primary pressure, and operate tho ir- 

Po with ;ricsry alone by shubting off the secondary 
гпазора asd reposting the maneuvers of paragraph 

SG hove. 


gouvndary pressure, and extend the ram air 
20.200 feet and Mach. No, 065 in order 
«ва pecfermance of the turbine ахфепаїдт 


CONFIDENTIAL 


ип Мо, 


- мо. FCB 10% : Рада 2 


15-4 


mechaniam. Perform а normal power approach and 
Landing. ・ 


After the foregoing preliminary testa are conducted, 
the aircraft should be placed on jacks, and ап 
втагдепсу gear drop performed with pneumatic pressure, 
бо insure that the emergency system із functioning 
properly. The usa of this system is required Гог 

the second flight. 


For the second flight, н smoke laying ulreraft 

shall teke off along with the F-102, and shall 
construct n landing strip outline in smoka 6000 

feet from the ground (approx. 8100 feet altitude 

ut EAPBI..Shape of the strip should be approximately 
ыз follows: | 


Қы = 


で — 


CC) ) 


c „= U U d 1 


Eize of the strip must take into account the turn 
radius capability of the smoke laying aircraft, 


The F-102 should climb to 50,000 fest while the 
глоба outline is being completed, When this altitude 
їз reached, shutoff the primary system hydraulic 
pressure. FX も end the ram alr turbine аў 20,000 
feet sni “ach зо. 0.5- Observe the primary syatem 
«в Тр the cockpit to soe that the pam 
in unt? developas ut least 2700 pal 
угављута, Shut aff the secon lary preasars 
502116 maneavers of the alre cats with НАХ 
WER CIHLY аһ 30,000 feet and scorn lao, 5,5 
Wate сопітої of the alre aft hus been 
11у cot the engine ouwer 50 the 
25 ноћ permit the angine to flane 


нэг 


қалы! пор be performed fron 50,000 fest 
ve landing abrip of paragraph е. ihe glide 
Sadata go that un indicated airspeed 
мама ia 00581064 when the altltude reduces 
UD caet. At this point the gear should be 
зу usa af ERERGWGOY IiNSUMATIO FRESSURE, 
eat the capacity of the RAT powered 


CONFIDENTIAL 


ща CONFIDENTIAL 


Ren Хо. ас-8-193 Раве З 


кей Rose. om ka. 15 «А 


control surfeeas to maintain stability in the 
glide condition during the gear drop. The pear 
must now remain extended for the duration of the 
flight. 


h Continue the glide аб 225 knots, and make а normal 
approach sad "landing" on the smoke landing strip 
of рағақғары e, with а "touchdown" speed of арргох- 
imately 140 knots indicated. Restore engine thruat 
before alreraft speed drops below 125 knots Indicated. 
NOTE: Maximum recovery spoed with gear extended is 
240 knots indlcated. Restore the primary and segou- 
Gury system hydraulic pressure, and perform a 
поршаі landing on the base. 


а wi дала Landing with ram air turbine power alone, or а 
7 энрхөйв engine filameout condition should not be attempted 
rite out proper authorization. 


51; REGULRED: 
е ` ЧАТ hydraulic pump pressure (03500 psi) 
ivinary system hydraulic pressure 
зесопавгу зузбви Bydraulie pressure 
Ітітагу Будкац Де resorvoir fluid tenperature 
5 beudar апа slévon surface position 
' БАТ spesd, REN (proposed) 


вого? вєпезатнафіап at 0.0. 


ПУНОМ 


usarlo Dyuw) 


CONFIDENTIAL 


CONFIDENTIAL 


ean 


№ 20-6-103 ши Раде 4 


uam Ка. X354 


Full or severe üanneuvers should not be attempted with 
primary pressure nione, secondary pressure ulone; or 

pam air turbine pressure alone. The critical requirement 
shonid be сопзійегей аз а landing under gusty air 
conditions. The pilot should estimate the maneuvering 
required to simulate this condition. 


Complete спава plane photographs of the ram air turbius 
maneuvers should be obtained. 


Approved „А Рада. 


H. K. Cheney‏ کر 
Chief Flight Test Engineer‏ 
Experimental Flight‏ 
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CONVAIR 
A Division of General Dynamics Corporation 
1 (баа Diego) 
Aizplanə Ho. 6259995 _ Report Ко. 70-8-103 
Addendum Noo _34A 
item Deseriptien: Longitudinal Sensitivity EVISED & ВЕНВТ 
PIRPOSE 19 October 1954 


Teste outlined heroin ato for the solution of control problems regarding the sensitivity, 
friction, stick lightening and stick forco slope of the lengitudinal control system. 


AIRPLANE CONFIGURATION 


Вот! 6 configuration, including elongated рове and yollow canary. Test with standard 
епа installed іп Shelley Unit. 


PROCEDURE 
Аз guater to Trim Tant 
1. Fron Ма 0.8 and 45,000 fect, incroase speed to МУ 1.0 in straight and level 


1.0: flight. This is to cheek any change in trim resulting from the now сөй» 
figuration changes. 


В. Bysteros§s Ground Test 


34. Бувботавїв data for elevator, aileron and rudder system should be obtained, 
and tho lag іп tho trim system determined. The recommended procedure is oub- 
dined in 06-8-1906, which uaa distributed to БАЕВ, 


С. Shelley Unit Evaluation (Uso Standard Cam) 


1. For the Shelley Unit evaluation, date 18 required covering the variation of 
Shelley Unit 10 pressure with Mach No. The response characteristics of the 
Unit should elso be evaluated. Data shall be obtained over а large Mach №. 
rango in conjunction with other flights. Special flights are not required. 


2. Фо complete the data for the design of the Shelley Unit cam, flights shall be 
conducted as follows, for determination of "Elevator and Stick Force рег б". 


ед. 
verti ii рэе: Appromslidtauio 


Held "Steady Stato (Minimum Variation Hold Conatent 

foprox, 5 Seconds Daring "Steady Stato") During "Steady Stata”, 
28, 38 45, 000 «80, «90, «95, 1.00 
28, 38 35,000 465, «80, «90, 998, 1.00, 1.20 
28, 38 25,000 290, 95 , 1.00 


CONFIDENTIAL 


gm. CONFIDENTIAL sme, возо 


Addendum Wo. l4-A 
19 Ostebar 1954, 
Page 2 
М; б. Continued 
RES: 
ao Establish 1.05 trim for test Mach №. and do not eperato trim during maneuvor. 
b. Pitch damper should bo disengaged. 


р. 


Scart tiytry. 


3. Pilot should soarch for and hold the critical condition, and shell establish the 
time where sensitivity eemmenees, The records will be inspected to determine, 
if possible, the source ef the previously reported sensitivity problem. 


MEASUREVEINS REQUIRED 
Basie Plight ceatrel msnguremontüs, Including 408 pressures. 


2 Requested by Dynamics 
Approved юу... _ 


EDS 2018 sg 


KCO だ ら т. Ж -8-203 
Addendum 15 oA 
Bate ~ 19 July 1954 


UA" Bogisio 
Added Two (2) Flts. 


with blanket and 
extended shroud. 


PROS M ADDENDUM YTEM 


Amuma Таз W102 8/27995 


ӘР ошоло outor vali and gogg1o aetuaters, 


во the temeoratura of the engine outer wil and 
з astvetera ің order to ascortala the stgunt ef 
асу Фо roliove the heat damage te the 


Regard teaporatures cantlavously fram tako-off to servied 
eoiling vith alrplano at maximum рона” plus afterburner, 


Roforeneo AVO dated 7-13-54 signed by Р.А. Stephonces. 
Зоо folloving table for airplano uso. 


Г | | і T Сер рога ра | 
| | 


= 


h 
Alrplane | Ко Fltgo 


| _ SW Bond Задава ) Бърно Shroud 
| | | 
! 52-799 | з X 
52-592: | 2 | | ї 
нэ | 2. ルー | ї 


ab воде Са Ву Tho ко. 


mons ZZ Ci ole 


To Lo Maley 


з У М RNP AT 
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Sheet 1 of 2 
CONVAIR 24? Revision 
A Division of General Dynamios Сехрогат он 
(San Diego) 
ХЁ-102 
ELIGHI TEST PROGRAM ADDENDUM ITEM 
Dates 21 July 1954 Report Noot 20-8-103 
Airplane No.3 52-7995 Addendum Мэс: 16-4 


IEM DESORIPX 049 457-Р-11 Compressor Stell Test 
URPOSE 3 


Те isolate the conditions resulting in compressor stall characteristics 
ай have been experienced im recent flights et БАРВ. 


SCHEDULE: 
Requested target complotien date: 13 August 1954. 


PROCEDURE: 


Perform one ог mare flights as required to obtain the reported engine 
puleation and stall conditions. Operations shall include the following: 


(1) Steady state (power lever fixed) flights with climb 
to altitude where most pulsations occur. 00880 
eontinuous data recordings from 20,000 feet and up. 
Mere than ene pulsation should be recorded at each 
time, I.E., de not retard power lever immediately 
after first оссаргапсе, but continus te permit engine 
Зо pulsate for at least three times. 


(2) Porform what the pilot considers a normal engine 
aceeloratien (transient condition) at the following 
altitudoss 


в. Maximum attainable altitude 
b. 40,000 feot 
с» 35,000 feet 
d. 30,000 feet 


1. Perferm several tura ард bank 
nanusvers during the flights 
of this Addenda. 

REASONS USAF request 48 erder 
to completo the inlet duct 
pressure survey initiated ЮУ 


UREMENTS REQUIRED є 


fa} re Addendum 2. | 

(e) дет. omen 

(8) у» (Total inlet temperaturo) 2o per; ts аз shown 

fe таў (Turbine discharge temperature) е | 

£) M (ем) 3. Perform toptp with both old 

(в) Мо (RP and пом typo fual control unito. 


(hà wait part Fo. 19007523 
How wait part Ma. 190285511 


(СЭМ Tuis у Й а | ШАР: 
Ч u Z іы у а Perce Зла Ко 


перат Мэс D 


WL RELZIREO: Сапаев) 


МЕ) Ру, otal taleb prosavre] іре и wlidors of 4 (Роше) 
rios each containing 4 (faur) pro ваго stelupo. A овие 
imam of one rako to have бухеліе piekpe ath oaolllorisph 
vecor?ing in addition to photo panel soeuriings» : 
ВЕ. Engine Рао instrumentation v patos say Но used om an 

interim basis, if neeessar: nending eomplotiom of 


Fates 。 
(4) fae total pressure pickup in cach intake Just upstream of 
5рл1®бӘ ~ 


71) Pr, (Compressor discharge total pr esuro) . 
З) Ps, (АЛ meter signal pressure]. 
(1) Pg, 4 (burner pressure). 
Ма) Ва” lass position minimum «а 00697 grep? ? 

(а) Pp (Hrogpee3 toral pressura) 

(о) Haar cugine Росі flow- 

(p) 4/8 fuel flow 

(а) А/В fuel manifolu pressure- 

(р) Primary fuel pressuro at prosourdaiag valve. 
9(s) Secondary fuel presaure at prossuxiainug valve 
5%) Eng fuel pump inlet прев ure 

ui Compressor bleed valvo positions. 

i (v) А/В nuzzle position 

(ы) PLA (power lever &np.o 

ofz) Holley tleed valve governer, засо temp 

о(у) Fuel temp. betueon fol sump си 4 end fuol control. 


о Dumotes items vbieh should бо reterdct бу ossillegraphe for 
were accurate study of sequereing of cvents and dynamíe 
characteristics. 


REFERENCES 
Instrument Requirement Мэс 82-23, 82-24, 82-25, 82-28. 


Roqussted бус Engine riag Fover Piant Dorigm 
Grows "amp дебоб 13 July 1554 


бод о Пі лес? 
ay реа vw PLS, at 


1114 35 gh ган ра Зои ta Koagrxemoat Надзі онолд з 


= 4, Раз (РОМ 196 Фо Рис, pump inlet fuel temp. 
b Ro Esliay govorBor prospuro bias 5, Statde proso in vioinity 
З. Eglley govorno? Фа bia fusi єв бєє 

б. Fvel 10106 prose. (рдогонобог) 


(し 
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CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 
F=102 
L P. ADDI M IT 
Datos 4 August 1954 Report №. 20-8103 
Addendum Ne. 17 

Airplane Жы: S/N 52-7995 

Iton Descriptions 


Engine Lubricating 041 Temperatures with and without Аїг- 711 Cooler. 
Purpose s 


To determine whether ог not the engine lubricating oil can be cooled adequately 
with only the fuel-oíl cooler. 


Configuration: 
Completely by-pass Bir-oíil Cooler. 
Procsdure: 


Measure the following oil and fuel temperatures throughout a typical high 
altitude flight. 


Measurements Required: 
1. Temperature of engine lubricating oil from engine. 
2. Temperature of engine lubricating oil into reservoir. 
3. Temperature of engines lubricating oil inte engines. 
4» Temperature of fuel gut of cooler. 
5° Temperature of fuel out ef pumps, 
6. Temperature of fuel in tank. 
7, Engine fuel flew te nozzles. 


NTEs Fuel to eng, should not вже 


ceed 225°F as it tends to “coke” Requested by Thermo Group 
system, Advancing throttle and 


decreasing altitude should я A 
lower tampo Pilot indicator <} 28 
needed, Approved by . っ テッ テア 


Т. L, Maley 


TLM sgh 
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CONVAIR 
А Division of General Dynamies Corporation 
(San Diego) 


T-102 


Datos 4 August 1954 Report №. 20-8-103 
Aüdendum №. 18 
lane №: — 52-7995 
em Dos t g 
Af% seetion cooling test. 
Purpose з 


Че investigate the effects of the distributien dust and auxiliary айгеді2 
cooler on after section Cooling sir flow. 


Configurations ба bz. 23 нбайд 
1. Manifolc louvers әні oil создер "өрөг". 
2. “enifeld leuvers "open" and ої] caoler "closed". 
З. Manifold leuvers "closed" and oil cooler "open". 
(011 cooler shutter controllable from pilot's compartment, louv2iJ te 


be с1өвай by clamps Lined with asbestos for ease nf removal and Sust 
io be plugged with stoppor that does not damage duct.) 


Procedure: 

1. Record pressure, temperature, altitude and Mach number for an entire 
typical flight == Maximum power climb to coiling, one minute at шах= 
imum pover level flight, and dives at speeds ef Mach 1.1 to Mach 1.3. 

2. Repeat for cenfiguratiens (2) and (3). 

surements Roguir 

1. Petatie and Pegga 25 oil Cooler sir всворе 

2. Рафафаа at station 480 between skin and shrewd. 

З. Patatie at station 500 between shroud and engine. 

ko Pygtalo back to back at three positions, station 621056 


5, Record aft end Temperatures.. where instrumented (structure, actuator, 


shroud and 818.) 
Requested by тээр Group 
Approved Wy ,, 2425. 22,4 заў 
JENTI 
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CXONVA 
A Division of General Пупапов Corporation 
(San Diogo) 
Е Хода 
ТОНІ TEST PROGRAM ADDE 


Airplane Noos 52-7995 Port №. 228-102 
endum Ko. 19 


ans Instrument Panel Vibration Test 


Purnoso: To determine cemplience with Раг. 3.2.8 of МИ-1-5997 (USAF) which 
establishes vibration requirements for the instrument panel to pre- 
veut sticking of instruments о 


Pxossdures 
1. Paragraph 3.2.8 of MIL-1-5997 reads as follows: 


З The amplitudo of vibration of the iustrument board shall be between the 
Limits of 0.003 and 0.005 inch in at least ono direction, and shall not 
exceed 0.005 inch in any direction with the airplane in normal flight. 
NOTEs An auxiliary panel vibrator ог tapper shall be provided if necessary 
to increase the vibration to 0.003 inch ín at least one direction." 


2. Instrunentetion shell be installed to record the vibration in the longi» 
tudinal, vertical, and transverse directions. Pickups should be installed 
on beth the center and А.Н. portions of the instrument panel. 


3. № special flights are required. The required data may be obtained сою» 
currently with other flights covering з normal range of flight conditions 


йо 27 the vibration is less than «003 inch, а panel vibrator shall be installed, 
, and the tests repeated. 


Measurements ds Record the following; 

Хо Airepesd 

до Altitudo 

32 Ко, high rotor speed 

фе Vibratory amplitude (3 axes). Tuo panel positions. Instr. Req. 82-27 (Rafe). 


5. Vibratory frequency (3 axes). Two panel positions. This item desirable but 
not mandatory. Instr. Req. 82-27 (Ref.). 


HOMES: 

1. Schedules Soon ав possible 

2. Requested by АҒ Ltr, dated 1 June 54. 2 
сору of results requested by Model 8 Approved hy 


Proj. Off. АМО dated 20 June 54, from 7 H. К. Cheney 


C. В. Код and Wo М. Fox (co1J.C.Boovor) Chief Flight Test Engine 
Experimental Flight 


BED «dES sgh 


CONFIDENTIAL 


CONFIDENTIAL sei 


CONVAIR 
А 14040368 of General Dynamies Corporation 
(Зав Dlego) 


Мурдаве Fo. _5257995_ Report bo 70-8303 
Addendum No. 20 


piden: Айғвреєй Calibration 


To obteda data for airapeed calibratien by three separate procedures, his new 
8314 brot4om ір nesessitated by drag reduction modifications of the аїгагаг, 


Airplane madified by sharp nose, yellow canary, and items listed in minutes ~ 
Poot Flight Mooting, 22 July, 1954. 


Prascdurs At 


Pacor calibration of total and static praseure indication at subsonic speede using 
USAF P-BÓE calibrated paoor aircrafts 


lo The following teste should be performed at 15,000 feet altitudo, 


Speed 
Configuration à 
Clean 20 MPH 
Gear Extended 1502275 №8 10 MPR 


2. For compariean of data, 1% is suggested that como of tho above testa ba pere 
formed чере а same рабар ав was used for the previews calibration (F86, 
бог. №. 582 


Proeaduro Ви 


Static presaure calibration for transonic spoode using three statie orifices 
as reference during performance of the specified test flights. 


1. Install 3 fuselage static pressure souress on tho fuselage in accordance 
with drawing 800881. Connect each static port to а separate altimeter 
ea the photo panel. Connect the middle static port alse te а separate 
altimeter on the pilot panel. 


2. Porform the following flight plan for obtaining the required calibration 
data fer transenic and supersonio calibration: 


ас Climb to about 43,000 fact altitudo and divo with a sufficiently large 
divo anglo to roach a maximu Mach ibo of about 1.2 during tho divo. 


b. Pull out at about 34,000 foot altitude into lovol flight. 
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савс сс Bs = бод вс8 


до 


EE 


байд с 4] 


бо Кабда constant altitude using tho altitude indicated by the middlo 
otaties port ов tho fucclego мова» 


до Paring this levol flight desslerate slowly Фо an indieated Mach Ко» of 
о 0.80 өг leso (approximate time te docolorato from М; S 1,08 ta 
Ê = 0,80 way ko ават 


oo Reserd tho photopanol data on high speed motion равфита samara in tho 
Mach mumbor rango betweon М = 1.08 and № = 0.80 оғ less. 


Хе Ворсзё tho abavo presedure with pull out at about 27,000 feet altitudo. 


Bvaluoties of tho data should bo based om tho method doseribed im Rapert 
20-8-501-882 (во) с 


nao Сз 


Static presaure calibration at subsonic, transenie, and supersenle spoods wing 
rodar eolitratien during level flight deeoloratigas and a dive Фо suporsenie врсойво 


lo 


Tho following flight plon shall bo aesemplichcd, and the flight pattern shall 
Вэ da aecenionco with Figuro ls 


до Climb ts altitudo За the most вопуєадопі magno» amd do not require 
Fader Фров ан during the alimb. This poxafto tho pilot Фо како са 
ceptum climb without аббосрідво to navigate within radar rangos 


b. Obtain oll radar tracking data іп а acqueneo of passes abgvo bighvay 
Ko. 455 and within 15 miles of tho radar installation, as Jiluctrated 
by Ваню 16 


Roseurcnpats Нспрако: 


Samo по for provieus eolibraton teste, execpt inotall additdonal otatte prosaura 
goureoo and altimoteore ac deserlbsé in paragraph 1 of Procoduro B. 


Aporovid wy РАНА 


о ~“ Ghonoy 
eae БНН Tent 
Pxpesissmtal Flight 


HG JES on 
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___1М*965 
L-34000 FT. “Мара 
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( Мед iN 25,000 EF. ____ сь 120.55 
„Mos | _ 20,000 ЕТ 15 
Маба 15,020 ЕЁ " | = 
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‘GONVAZR 
А Diviolea of Geacral Dygeenies Corporation 
(Sam Diego) 


Airplane Прав _ 52-1995 Report Hs. 20-8-103 
Addendum Ка». 21 


Sten Дозоров: Drag Characteristics 
Punang s 


Те establish a ргобсдого and dosirablo sequence of oporations for tho obtainmont of 
portinent drag and salibratien data. 


Aivplone modified бу sharp nose, yellow canary, and 4 も emp listed 18 minutes of Poot 
Flight Mecting, 22 July 1954. 


Exesoduro s 


1. First priority із te ойып supsrconie drag charactoristies. The dota requircd 
vill be obtained during a serios of divas, Tho proceduro of these dives is: 
a) Climb te approximately 43,000 foot altitude and divo at a sufficiently largo 
dive angle t reach а maximum Mach Ко; of about 1.2 during tho divo, b) Pull 
eut аб apecified altitudo te а level flight condition, в) Малев constent 
altitude using the altitudo indioateG Бу tho middie otatte port on tho foo 
loge повер d) During this level flight roglon, decolorato to емесе specio 
approaching № = 0.80. 


Тэсо divos aro FPaquested. Tho pulleut oltitudos axo 34,000 foot end 27,000 
foet and cpprexiuately 20,000 fect. The firot tus divos exo ас Foquosted 
under prasoduro В of Addenda 20. 


2. Scegnd priority is to determine tho subsonie drag 10951. This is best aeegn= 
plished hy lov altitude flight (15,000 foot) im tho гордоп of M = 0.60 to 
M= 0.85 C$ = 45,000Lb. er loss) іп inercmcats of /ММ= 0.05. 


Tho evaluation of these data will be Бавсд on pacer буро eisspood calibration 
which must be obtained concurrently or prior ёо this schedule. 


3: Third priority 15 svaluation of tho drag као копіойо This requires stabilized 
data fron maximm level flight Mach mmbors to approximately М = 0.85 Ап две 
cramnte of AMS 0.025. Such data should bo obtained from flight at throo 
altitudes, preferably 15,000, 25,000 and 35,000 fest. (Corresponding WE 
values are 45,000, 78,000 and 110,600 lbs.) б 


Заре CONFIDE N 
Report №. 22-85203 


Addonduwa №. 21 
Pago 2 


Peeeduros > Continued 
4e Fourth priority is to fly progressivo stabilized spoed = рочог data at 
approximately 35,000 feet fram Vmax to М 0.55 in ineremonis of Ams 0.05 
== 110,600). Та addition も uo manvavering flight conditions aro ro- 


quostcd at 1.6 g'o for: а) Мо 0.70 and b) Ме 0.80. Tho altitude for thoso 
фирав 4s 25,000 feet at а gross weight of 26,000 lbs. бж 2 112,000), 


Месриаолаія ui 8 


Rofop te Experimental Flight Meme ЕГ-8-257, subject "Meaguraments Required for 
Pirot Flights After Modification of S/N 7995", 


булка 8 
ЗА = Mamuovering loed factor, 808 


АМ с Gronn weight, lbs. 
5 є Ambtcnt pressure ratio 


Be£oxeneos 

Хо Addendun Фед, Yellow Canary Evaluation". 
2. Addenda 11, "Drag Date Test". 

3.  Дбдовдта 20, "Airspeod Calibration" 


wos а 


T. Lo Maley 
Group Engineer 
Experimental Flight 
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(San Месо) 
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FLIGHT TEST PROGRAM ADDENDUM ITEM 
iirplame Бооз 52-7995 Report No. 20-8-103_ 


Addendum Кос. 22 
item Descriptions Vibration and Acceleration Characteristics 


PURPOSE 


Vibration amd acceleration data às necessary to establish design factors based ou 
actual tests, fer the Hughes MG=3 system weight saving study. 


AXRPLANE CONFIGURATION 


Elongated nese. 

RROCEDURE 

1. Data shall be recorded over а full range of flight cenditions, until а satisfactory 
pattern is established, with special emphasis оп tho analysis of conditions such ая 
buffeting, gusts, landing and taxi. 


2, At least опе lending should bo made with as much impact as pilot fools ia reaseve 
ably вадас 


- 3. Special flights shall bo medo only in cases where a study of the data indicates 
that moro exploration is necessary in certain areas. 


NEASUREMENPS REQUIRED 


1. Aceeloraticn, vortieal and lateral, at approx. Sta. 47. Analysis te include 
! double amplitudo and frequency. 


2. Vertical acceleration at С.б. 
3. Вевіс flight control moasurements. 


HOS 
12 Instrument Requirements Ho. 82920. 


Requested by ect Off. 
F. B. Wozniak 
Approved by 8. РА Й. 797 аб» 
To L. Maley ї 
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FLIGER TEST PROGRAM ADDENDUM ITEM 


Akrplano Koar | 52-7005 _ Report Ко,  20-8-302 | 
Addendum Ho. _ 23 


IREM DESCRIPTION: Cable Tension Values 


EURPOSE:s 
! То obtain central eab3o tenelén values fram testa for design рэхровсв. 
RROGTOTRE 5 


Elovater, Adleron and rudder cablo tensien variatiens vorsus timo should be rocordod 
at tho felloving conditions. 


1. i flight аф hinh altitudo and minimum peva? sotülag to obtain maximum cold 
виа sage 


2. ц flight at 20,000 foot and maximum Клей mumbor with afterburner te obtain a 
high heat cenditien. (Loval Plight) 


ЖӨПЕЗМЕНАВ REQUIRED з 
С. 1. Пийдою eablo togp4ep。 
а. Elovoter ваййо tonsiea, 
3. loreena cablo tonalea. 
Apa 
1. JXactruzcat BRequlromsnt Noo 82-29 (каў). 


2. Install during the nert engine change.  Xnstrumsnte should be removed fer uso 
ва 4253-1780 after the flight plan of this adden&um bas bren acearplishad, 


Requested Әу Controle Grove 
9,46... 
Approved РУД 4 г. UTR 
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А Division of General Dynamies Corporation 
d (San Diego) 
el02 
EST PROGRAM AD 
Airplane Кога 5221995. Report Ho. 0620-2038. 


Addendum No, 25 . 
ДДЕМ DESCRIPTION: Buffet eheracteristics and Wing Fenos Evaluation. 
FURPOSE: То determine buffet characteristics for various cirplene configurations, 
end to determine the possibility of woight saving through elimination or 
redustion of wing fences. 


WE С (е) OB: 
А» Install dummy rudder ectustor feiring (Aceompliched) 
В. Instell dummy fin tip pptenpa。 
C, Remove all wing fences. 
PROCEDURE: 


1, Conduct flights at altitudes of 15,000 to 35,000 feet in the speed rango from 
M = 。7 to М = 1.0 to establish buffet boundary patterns, Separate end сисобре 
a sive patterns shall.be established for each of the above eonfiguretions, for 
соврагівоп purposes. 


22 fn attempt should be mede to obtain buffeting hy dumping cabin pressure, сва 
the counter number noted, Airplens configuration is optional. 


3. The buffet boundary should be established for па ар coerse corrections арӣ 
fine corrections while tracking at high eltitude. 1% is suggested thet this 
be obteinsd ав в by-product of trecking flights for other purposes. 


4. Stick Position/E shall be obteined efter removal cf the wing fences (configur= 
ation С) for normal losd factors of 2g end 3g. This is in addition to the 
buffet pattern, whieh із ordinarily based on smaller load factors. The wing 
fences should be restored or altered if necossory after aerodynamic analysis. 


5. Direetions] charesteristies teats іп accordence with Addenda 25 should bs 
performed efter removal of the wing fences. 


1, Elevon Surface Pocition 
ко Rudder Surface Fosition 
3. Longitudinal Stick Position 
йо Vertical Velocity Pickup, Sta, 532, BL 174, 
5. Lateral Velocity Pickup, Sta. 566, UL 101.3 
C бе Horns] and Letorel Accoleretion e$ C.G. 
қ Та Vertical end lateral accoleration at Ste. 47. 
8. Yaw rate Gyro output. 9. У 
9. Nose boom yov angle. : Approved Бу 222 
Е. Р. Shenson 


аг, CONFIDENTIAL = ot шилэн naga 


ве 


Dyne m 


< 


% 


CUINPIDENTIAL 


CONVAIR 


А Division of General Пупалфев Corporation 


(San Diego) 


W102 


е 


Airplane Now: „9277995. 


JEM DESCRIPTION: 


PURPOSE: 


1 


2. 


Shoet 1 of 2 


PLIGHT TEST PROGRAM ADDENDUM ITEM 


28 October 1954 
Report №. 26-8102 
Addendum No. 252 


Adverse yay and directional charactoristies. 


Adverse уаш tests aro required to determine the effect of changes in уау damper 
gyre orientation upon gyro output, during rolling maneuvers. Adverse yaw chare 
aetcristios have been exparioneed during aileron alone rolls with damper on. 


Directional characteristics teste are to determine the effect of the ruddor fair 
ing on directional trim. Present experience indicates that &pproximatoly 19 of 
left rudder trim is required throughout the normal speed range up to M= „93. 4% 
М о „93 в sudden and undesirablo directional trim change occurs, 


AIRPLANE CONFIGURATION: Noted Below. 


PROCEDURE A (Adverse Хам) ғ 


Record усы conditions during rolls with aileron alone at Мо „9 and 35,000 fect, with 
and without damper, and acquire а roll rate of at least 409/восол4, for cach of tho 
fellouing gyre confisurations з 


@ Tilt gyro down 2 to 5 degrees, so that the уви rate output eauses ruddor 
defleetiens ни си are less adverse during roll maneuvers, 


b. Hoturn gyro to normal, except reverse tho normal dircetion of rotation 


fea Noto 1). 


бо Restoro normal direction of rotation of gyro. 


PROCEDURE B (Directional Characteristics): 


1% 


Install а dummy actuator fairing on the epposite side of the fin from tho 


actuator fairing, to provide symmetry. 


Test trim characteristics through the normal speed range, including Ymax at 


15,000 foot. 


MEASUREMENTS REQUIRED s 


lo 


AAPapeed。 

Pressure Altitude. 
Gutsido Air Tomparature, 
Rudder Surface Position 


R.B. Eleven Surface position. 


CONFIDEN 


ў 


| 


Sg" Revision, 3 Nov, 19643 
Record pressures on both В.Н. 

end Г.Н. side of afterbody fillet 
(Instrument Requirements 82-32) 
REASON: To determina whether ог 
not the afterbody pressures агы 
symmetrical, ав this may affect 
dirsetional characteristics, 


Approved by: 


9 Z=. Z 


4 E. D. Shannon 
Chief of Experimental Flight 
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MERSURENSNTS REQUIRED = Continued 


бо L.H. Eleven surfaco ров ов. 

Че Nose bonm yau angle. 

8. Yaw rate gyro output. 

9. Rell rate gyro cutput, 

AO. Normal ассоїагабіов at С.б. 

паз 

д. Scnsíng gyro of Раг. Al may ba reversed by eithor rotating the gyro caso 1809 


ою бу roversiug tho direction of rotation of the gyro. If gyro rotation is 
roversed tho input voltage leads to the sensing potentiometer must also be 


рочегвейо 
Requested Бу namics 
| 
| Approved Бу Z РИЯ 
ТТ E D. Shannon 
! Chief of Ехрәгіпепбзі Fligh 
EDS «J NS egh 
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The following changes were accomplished prior to flight release: 


Pre-Flight No. 14 


1. Engine №. P-420245 replaced with J-57 S/N P-420413 because of excessive 
vibrations during flight and ground checks. 
2. Installed new pressurization valve, P/N 191346 on АЈА2 fuel control. 
3. Replaced instrumented ram air turbine hydraulic lines with original 
production lines. 
4. Installed afterburner actuator shields on new engine. 
5. Replaced G.T.C. check valve, 
6. Replaced "О" switch due to excessive amount of water being used during 
flight. 
7. Added support to secondary hydraulic pump pressure line. 
8. Replaced primary and secondary hydraulic check valves. 
9, Added one (1) CVAC F1-157 filter between disconnect and hydraulic system 
per TVA 30191, also added check valve between the filters. 
10, Replaced canopy actuator due to faulty operation. 
11. Replaced ram air oil cooler seal, 8-27712, 
12. Removed inert missiles from all three aft bays. 
13. Removed following RAT instrumentation from airplane: 


a. Autosyn (output pressure from RAT) 
b, Aytosyn (output pressure of flow control valve) 
с. CEO Transducers (output pressure from RAT) 
d. Statham transducer (reservoir to RAT pressure) 
e. Statham transducer (flow control valve to reservoir) 
14. Removed three thermocouples and their matching indicator and harnesses 
from RAT system. 


Pre-Flight No, 15 


1. Replaced rudder actuator cylinder. 

2. Replaced engine fuel dump valve, 

3. Installed new aileron trim actuator. 

5. Reworked nose weight bar to relieve interference with nose wheel tire іп 
retracted position. 

5.  L/H elevon control valve stops adjusted to improve friction level for 
return of stick to neutral position. 

6. Canopy L/H teleflex cable replaced. 

7. 245.5 pounds ballast installed on aft electronic bay door per TVA 30145 оп 
Drawing 8-70608, 

8. Cabin pressure dump valve teleflex repaired, 

9, Anti-icing duct cap installed per TVA 18601-7. 

10, Dummy missile 1081 in В/Н forward bay, 

11. Replaced г йы насына ножа 
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& пот сине UNCLASSIFIED || 
Pre-Flight Мо. 16 


1. UIF receiver overhauled to improve sensitivity. 

2, 1/2 inch rubber cushion installed on bulkhead, station 403.8 to prevent 
damage from missile ignitor plug. 

3. Replaced box assembly on canopy latch control 49-3. 

4. Replaced ARC-34 receiver. 


REFERENCES 
№. Title 

1 Convair Report No. 20-8-504-1, Flight Operations Report Е dated 
23 August 1954. 

2 Convair Report Мо. 2C-8-116, Investigation of Nose Landing Gear 

i Failure Incidert on YF-102 No. 53-1781, dated 21 September 1954. 
---- р ч — Ë 

3 Convair Report No, 20-8-9042, Flight Operations Report, dated 

28 September 1954. 
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SECRET 


SECURITY INFORMATION 


The Convair ҮР-102 is a prototype of a single place, single 
engine, all weather interceptor aircraft, featuring a thin 
sixty degree delta planform wing and д half delta vertical fin; 
without horizontal tail surfaces. The production airplane is 
designed to operate as an all weather interceptor at altitudes 
up to 60,000 feet with an armament configuration consisting of 
various combinations of 2.75 in. rockets, and a maximum of six 
GAR-l Falcon missiles. The engine (interim) used for the first 
series of aircraft із a Pratt and Whitney J57-P-11. Additional 
tests are programmed for a Wright J67-W-l engine (design) in- 
stallation at a later date. 


A few of the physical features of the airplane are as follows: 


1. А six missile bay area with center bay doors incorporating 
integral tandem rocket launchers. 


2. Three hydraulically operated speed (dive) brakes installed 
between wing and vertical fin (one on each side), and on 
fuselage bottom centerline. 


Drogue or braking parachute installed in tail cone at base 
of vertical fin. 
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$ЕСВЕТ 


SECURITY INFORMATION 


INTRODUCTION 


This report із intended to summarize the flight testing of 
the YF-102 airplane, USAF S/N 52-7994 during the period 
from 22 October 1953 to 31 October 1953. The testing vas 
conducted from the Air Force Flight Test Center, Edwards, 
California, and consisted of low and high speed taxi tests 
and six flights. The total flight time for the period was 
one hour and forty-seven minutes (01:47). 


These flights were mainly devoted to aircraft systems shakedown 
and preliminary in-flight flutter investigation. Aircraft 
systems presenting some difficulty were: the landing gear re- 
traction system, the fuel transfer system, and the artificial 
feel system for the irreversible flight controls. The flutter 
program has been carried through a Масћ number of 0.826 with 
no adverse conditions being noted. 


The instrumentation installed, for recording of the test data, 
consisted of three separate recording systems: 


1. An automatic photo-recorder located in the nose section of 
the fuselage, and accommodating up to forty (40) standard 
size instruments, a 


Four (4) recording oscillographs of eighteen (18) channels 
each, installed in the nose section just aft of the photo 
recorder. ож 


3. An M/M telemetering system employing two (2) standard RDB 
bands, located in the missile bay area. 


Time correlation was provided for all three (3) systems. Detailed 
descriptions of all instrumentation and installations may be 
found in reference 1. 
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SUMMARY OF RESULTS 


FLIGHT AND GROUND HANDLING CHARACTERISTICS 


The longitudinal stability and control is inherently good, with no adverse 
characteristics except excessive longitudinal control friction which made 
precise control of the airplane difficult, 


The directional-lateral stability and control is good, with no objectionable 
characteristics except very light rudder and aileron control forces and high 
lateral control sensitivity -- both a function of the mechanical character- 
istics of the control system, 


There are no objectionable trim changes with landing gear retraction or 
extension. Unsymmetrical extension of the speed brakes results in a 
directional disturbance to the airplane, and also results in a definite but 
not particularly objectionable nose-up pitching tendency. 


The take-off and landing characteristics are very good, again with the 
exception of the control problem associated with the excessive friction in 
the longitudinal control system, 


5. The ground handling characteristics are generally good with the one qualificat- 
ісп that the wheel brake effectiveness is very poor and should be improved. 


ELIGHI | FLUZTPR AMD ҮЛВВАТТОУ 


1. Experimentally determined damping coefficients were obtained from in-flight 
flutter tests at M 2,675 and Ме „826. These damping coefficients were 
greater than those predicted “theoretically, indicating at the speeds tested 
that, from the flutter viewpoint, Ме: airplane is more stable than pre= 
dicted ic A 


PERFORM ANCE 


Drag points reduced from meager afterburner climb and military level flight data, 
covering a sbbed range up to approximately MÛ = „95, fall somewhat below the drag 
curve indicated Бу PARD model tests. In judging the geuracy of thege drag points, 
it must be kept іп mind that there is: only ап estimated airspeed calibration, 
that calculated flight thrust data are subject to question and that the number 

of drag points available may бө insufficient to establish a trend. 


Take off distance measured on one flight was slightly more than predicted. 
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SECRET 


SECURITY INFORMATION 


Powerplent handling characteristics were generally satisfactory. А low military 
and maximum afterburning power engine speed and turbine discharge temperature 
condition were present throughout the flight test program, and could not be 
adjusted to specified temperature and speed. 


ROUIPAENT OPERATION 


Equipment operation in general has been very satisfactory for an airplane in 
this stage of development, 
ane С ENTS 

The #1 ҮЕ-102 made two taxi runs and six flights. During these operations the 
airplane proved to bs exceptional during take-off, approach and landing. “he 
aircraft possessed positive stability at all speeds flown. No unusual flying 

| characteristics were noted, and pilot transition from conventional aircraft to 

| this type ої airplane should be no problem, Take-off and landing characteristics 

| were normal, Pilot visibility for take-off and landing has been adequate. 
Stability and control at take-off, approach and landing speeds was excellent. Only 

| minor mechanical difficulties have been encountered to date, 


| CHASE PILOT CONAENTS 


The chase plane pilot's report covering all flight operations of the ҮР-102 is 
included on the following page. 
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SECURITY INFORMATION 


REVIEW ОР TEST PROGRAM PROGRESS 


The flight teat program of the Convair ҮР-102 was initiated at the Edwards AFFIC 
facility on 22 October 1953 with the advent of taxi operation No, 1, Although both 
main landing gear tires were blown at high speed during the first taxi run, no serious 
directional control problems were indicated, Additional satisfactory high speed taxi 
operations, including a sustained lift-off of several hundred yards, were accomplished 
on 23 October 1953, The first flight was made on 24 October 1953, and was of 16 min- 
utes duration, The landing gear could not be fully retracted during this flight 
despite repeated cycling, Flight two was made on the same day following minor landing 
gear system changes; gear retraction чав still not achieved, Flight three was made 
on 28 October, and the main landing gear again failed to completely retract. During 
flight three, the left hand low fuel level warning light came on during the climb to 
operating altitude, and caused a discontinuance of additional flight. 

Flight four was flown 29 October, and considerable quantitative data were 
obtained, 

Although gear up lights showed an unlocked condition, the chase plane pilot 
reported all door fairings were flush, A full afterburning pover climb was made to 
approximately 35,000 feet, Level flight flutter and vibration instrumentation sweeps 
were achieved at this altitude with a nominal Mach number of 0.8. 

Flight five vas made on 29 October, and was terminated after repeated efforts 
to fully retract the gear had failed. Only 954 engine speed could be obtained at 
maximum and military power for this flight. 


Flight six was made 31 October. The addition of a hydraulic booster jack resulted 
in successful main gear retraction and locking on the first attempt. The left low-level 
fuel warning light came on shortly after take-off, and remained on for the duration 
of the flight, Flutter investigation vas accomplished at 25,000 feet at indicated 
mach numbers of 0,65, 0.70 and 0,80. Moderate buffet was noticed during speed brake 
extension at approximately 0,55 mach number, 


DETAILED LOG ОР TESTS == YF-102 No, 52-7994 


Operation I.G.W ў Flight Time 
No Date (bsa) (% ) Flight Time (to date) 


Taxi 22 October 1953 27,947 00:14 (Taxi) 
Taxi 23 October 1953 27,947 00:16 (Taxi) 
Flight 24 October 1953 27,988 00:16 
Flight 24 October 1953 27,978 00:08 
Flight 28 October 1953 27,967 00:07 

| Flight 29 October 1953 27,967 00:33 
Flight 29 October 1953 27,957 00:15 
Flight 31 October 1953 27,947 00:28 
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Pilot Гог all operations was В, L, Johnson ої Convair, 
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STATEVENT 


Chase Pilot Observations - YF-102 


All flights of the ТЕ-102 have been escorted by Major Yeager and Captain Nash 
of the Air Force Flight Test Center. The following is an account of chase pilot 
observations of the ТЕ-102 сопсегпіпе the stability, control and performance of the 
aircraft. 


A. Take Off - All take-offs were accomplished with afterburner, and the take- 
off roll appeared to be 5500 to 6000 feet. On the first flieht it was noticeable 
that the pilot tended to over control end attain a steep angle of attack shortly 
after nose wheel lift off, but this condition нар, пед ately corrected。 This was 
not noticed after the first flieht. No lateral да ОНИ ог longitudional 
instability was evident іп the ТЕ-102 during the take off ‘or during the acceleration 
to climb speed. Тһе aircraft accelerated very rapidly after gear retraction. 


В. In Flight Stability and Performance - The YF-10? appeared to be very 
stable in fli-ht and there war no evidence of апу serious control deficiencies. 
The dive brakes were opened differentially and the actuation caused the aircraft 
to pitch-up. Control of pitch up was rapid. The dive brakes were very effective. 
The differential actuation of dive brakes should be easily corrected by balance of 
hydraulic flows to вас» o? the units. 


On flight No. 6 the pilot of the ТЕ-102 did not use afterburner for the climb 
to 25,000 feet. The chase pilot was able to keep up with the YF-102 in the Р-Я6Е 
during the climb, When the pilot of the ТЕ-102 leveled off at 25,000 feet the air- 
craft pulled Hê from the F-RÓE which was usinr maximum power. The Р-ЯбЕ airspeed 
system indicated а Mach Number of „95. This period of level flight was for a very 
short period and the YF-102 pilot stated that he was returning to the Base for a 
landing because of a fuel flow def^ciency that was giving him а wins heavy condition. 


On anoth^r occasion the YF-102 climbed from 5000 feet to 15000 feet without 
‘afterburner. Тһе F-?6E was indicating а rate of climb of 1000 feet per minute. 
At 15000 feet the ҮҒ-102 lit the afterburner and climbed to 39000 feet. When the 
YF-102 reached this altitude the F-PÓE was at 23800 feet. Тһе best climb speed 
was used on the Р-86 E. 


At all times during flight the YF-102 appeared to be stable and did not 
have any control difficulties. 


C. Landing - АМ landinss in the YF-102 were accomplished on the lake bed. 
The ҮЕ-102 apneared to be very stable on the approach with the gear extended. 
The landings were very smooth and the aircraft appeared to be under very good 


control. 
YEAGE, 


CHARLES E. YE 

Major, USAF 

Assistant Chief, 
Flight Test Laboratory 
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FLIGHT AND GROUND HANDLING CHARACTERISTICS 


LONGITUDINAL STABILITY AND CONTROL 


А preliminary qualitative evaluation of staic longitudinal stability indicates 
satisfactory characteristics. Generally, push forces are required to increase 
airspeed and pull forces required to reduce airspeed. 


ELEVATOR EFFECTIVENESS 


Raising Nose Gear Off Ground: The following plot (page12) shows the 
correlation between the predicted values of speed for nose gear lifting and 
those obtained from flight test data. In general, there is good correlation, 
but high friction forces prevented obtaining accuracy on olevon angles. 


Elevator Effectivenesa: Page 13 shows the correlation of elevator angle and 
angle of attack between predicted and flight test data for level flights 

at 25,000 and 35,000 feet. These data are for the right elevon only (photo 

panel} and may пої be exact since some aileron was used during these tests, 

Angie of attack from flight has not been corrected for upwash effects. 


Page 14 shows elevator angle and angle of attack during climb from flight #4 


for two flight segments. In general, again, good correlation exists between 
flight test and predicted data. 


From the initial taxi tests, longitudinal control of the airplane was en- 
cumbered by excessive friction in the control system, As a result, precise 
control was difficult. This was particularly noticeable on take-off and 
landing wherein there чав a marked tendency to over-control, It was felt that 
even the take-off performance of the airplane was affected adversely by this 
condition. 


The airplane appears to have positive damping for short period dynamic longi- 
tudinal stability. No rigorous evaluation for this has yet been made. 


DIRECTIONAL AND LATERAL STABILITY AND CONTROL 


The directional-lateral stability and control characteristics appear to be in- 
herently good, However, the rudder and aileron control forces are extremely 
light at the present time. The rudder forces, in particular, have been light to 
the degree of boing unsatisfactory. The aileron control, besides incorporating 
light forces, have been over-sensitive from the standpoint that an objectionable 
small lateral control stick movement is involved іп the normal control of the 
airplane. It is believed that decreased sensitivity, especially near the 
neutral stick position, would be highly desirable. 
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DIRECTIONAL AND LATERAL STABILITY AND CONTROL (Continued) 


In the very preliminary evaluation accomplished to date, there appeared to be а 
dofinito positive оре те dihedral throughout the speed range tested. 


At low speed in the landing approach, the poor Lateral<directional charagtertstics 
ported for the XF92 airplane has not been encountered in the YF-102 airplane, 


The airplane appears to have positive damping for short period directional-lateral 
stability. No rigorous evaluation for this has been made, 


TRIM 


The trim rate about all axes is objectionably slow for the airspeed range in- 
vestigated to date. 


TRIM CHANGES 
There is no objectionable trim change with gear retraction or extension. 


With extension of speed brakes, a longitudinal nose-up pitching and direotional 
oscillation was noticod. This is believed due to the fact that the speed 
brakes were observed to not extend simultaneously. This points out the desira- 
bility of providing synchronized extension of the speed brakes. 


TAKE-OFF CLIMA 

The take-off and initial climb characteristics are good in that a smooth breake 
амау occurs without any lateral-directional instability in evidence. Tha longi- 
tudinal control friction resulted in serious over-controlling of the airplane 
during take-off dor the 6.0.18, tested (С.С. at teke-off is approximately 30%). 


APPROACH AND LANDING 


The handling characteristics of the airplane during the landing approach were 
good in the smooth air encountered thue far, up to the point of touchdown at 
which time the longitudinal control fřtcetion- again became objectionable. 


NOSE GEAR STEERING 


The nose gear steering functions very well, with the qualification that it appears 
to be somehwat over-sensitive , The restricted turn radius (imposed by в 
temporary rudder travel restriction) is somewhat inconvenient. 
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WHEEL BRAKES 


The wheel brake effectiveness is poor, tut the braking action is smooth and even. 
The brake effectiveness should be improved for satisfactory taxi and landing 

run operation. In one landing, full brake application at approximately 70 МРН 
resulted in very little additional deceleration. 


DIRECTIONAL CONTROL 


The rudder becomes effective in accomplishing directional control at арргох- 
imately 100 МРН indicated airspeed. 


Qn blowing the main gear tires in quick succession at 195 МРН indicated on the 
ground, there was no serious directional control difficulty. 


Operation of the airplane in cross winds is considered very good. The take-off 


and landing characteristics in a 20 MPH cross-wind are considered equivalent to 
those of a conventional airplane. 


TURUST FOR TAXTING 
Idling engine power was found sufficient бо taxi the airplane satisfactorily. 


VISIBILITY 


It маз felt that, while generally good, improved visibility would be ап advantage 
in both ground and flight operation. 
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FLIGHT FLUTTER TESTS 


The purpose of the flight flutter investigation was to verify the safety of 
the airplene from the flutter viewpoint, and to correlate the results of theoreti- 
cally determined damping coefficients with experimentally determined damping co- 
efficients. 


Useable measurements were only obtained on Flight #6, and these are reported 
herein, 


The results of theoretical flutter calculations are given in Reference 2. Тһе 
results of ground vibration tests are given in Reference 3. Results of these in- 
vestigations are utilized in the discussion of the flight flutter measurements. 


Provision was made to furnish excitation to the wing by means of two Convair 
developed hydraulic shakers located symmetrically within the wing as shown on 
page 18, The shaker force varied parabolically from Of at 0 cps to +50# at 8 срв, 
and мая 550% from 8 eps to 70 cps. Provision was made to excite the wing both 
symmetrically and anti-symmetrically, Electronic controls were used to control 
the vibrator for the purpose of obtaining frequency "sweeps" or decay records, 


Accelerometer and deflection pickups, as shown оп page 18, were installed to 
measure responses, The accelerometer pickups were Statham А-17-5-120. The 
deflection pickups were Galetronics SF-6 high resolution potentiometers, 


The test procedure consisted of making symmetric and anti-symmetric frequency 
sweeps from 7 cps to 70 cps and recording the resulting responses. 


The sweeps were made at М = .675, h = 18,250 ft., and Vt = 491 MPH, and at 
M = 0,826, h = 27,950 ft. and Үр = 570 MPH. Records were obtained only for Oscillo- 
graph #1 pickups, since the galvanometer lamps on Oscillographs #3 and #4 burned 
out after takeoff. 


The damping coefficients were obtained from the response curves in the manner 
outlined below. 


Page 19 shows typical acceleration responses obtained for three channels. The 
responses obtained in flight were unsymmetrical with either symmetric or anti- 
symmetric excitation. Utilizing these responses and the calibration factors, ampli- 
tude versus frequency plots were obtained as shown on page 20 for Channel 4 of 
Oscillograph #1 (See page 18). The damping coefficient, в, is then readily obtained 
as shown on page 20. 


Proceeding in the same manner as noted above for the speeds mentioned рге- 
viously results in the damping coefficients shown in the table on page 17. This 
table shows the damping coefficients which were obtained from channels having read- 


able responses, 
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FLIGHT FLUTTER TESTS CONT'D 


Discussion 


The critical (i.e., lowest) calculated damping coefficients obtained for 
aymmetric and anti-symmetric vibration modes are shown оп page 21. These were 
obtained from Reference 2, It is noted that the damping coefficient at zero speed 
is conservatively taken as g = -0.04; this is the lowest value obtained from decay 
measurements on the actual airplane. The experimentally determined damping со- 
efficients from the table on page 17 are also plotted on page 21; lines connecting 
the points pertain to common channels and common frequencies as shown in the table 
ов page 17. 


A comparison of the calculated and measured damping coefficients shown on page 
21 shows that the calculated damping coefficients are conservative, that is, the 
experimental damping coefficients are higher than the predicted damping coefficients, 
which indicates that the airplane is more stable from a flutter viewpoint than рге- 
dicted theoretically. 


It is noted that although the calculated and measured damping coefficients were 
obtained at different altitudes, the aforementioned comparison is considered valid 
since theoretical calculations do not show an appreciable difference in damping at 
sea. level and at 35,000 feet (See Reference 2). 


Attention is also invited to the fact that the YF-102 airplane reached а Mach 
number of 0.951 at а 33,670 feot altitude (1.е., а true speed of 644 MPH) during 
Flight #4 without encountering flutter. No damping measurements were obtained 
during this flight since the shakers malfunctioned, 
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-102 LANE EXPERIMENTAL DAMPING COEFFICIENTS 
FLIGHT #6 


r=: == ——— ss ` 


М = „826 


Ма 0。675 
h 18,250 ft. h = 27,950 ft. 


Ч, я 570 МРН 
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Notes: 
1. 


Damping coefficients are taken ав negative to conform to flutter 
nomenclature. 
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ҮЕ-102 AIRPLANE TYPICAL ACCELERATION RESPONSES OBTAINED FROM FLIGHT ЕЦ 
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で ーー…- Channel 9 


Notas: 

1. Acceleration responses shown were traced from 
original oscillograph records. Resonant fre- 
quency for channel 9 is 12.32 eps, Resonant 
frequency for channel 16 is 17.96 срв. Reso- 
nant frequency for channel 17 ів 50.65 срв. 


2. Channel mmbers are identified on Page 18. 


3, Responses shown were obtained on Flight #6 
(Oscillograph Record #01039, Time Synchronizer 
#584 through #602), M = .826, h = 27,950 fte, 
V, = 570 MPH, 
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1. This plot was prepared for condition given іп 
Note 3 oH Páügsch9. , 07. 
а. 776 = 5. » Where б = logerthmetic decrement 
- 3, The negative sign for the damping coefficient is 
taken to conform tó-stendard flutter 
nomenclature . 
4. X = Single amplitude 
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Dive Вгакв Operation 


There was no data obtained on the actual speed brake motion, The observed 
uneven action of the three speed brake panels is, however, verified by the low 
frequency disturbance present in the accelerometer data during the speed brake 
operation on Flight #6, This disturbance, approximately 0。20g normal ассеіега- 
tion (at the c.g. of the airplane) at 0.77 cps, is well damped, becoming undis- 
cernable after two cycles. This observed frequency agrees well with the pre- 
dicted airplane longitudinal frequency in the speed brake range being considered, 
It is apparent that position synchronization of the brakes should relieve this 
disturbance. 


The buffet reported by the pilot is evident in the accelerometer data (See . 
table оп page 23), with predominant response at the fin tip. It is believed that 
increased speed brake-fuselage clearance would alleviate these effects. 
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CCELERATIONS DUE TO SPEED BRAKE OPERA 1 


Data shown іп this tabls were taken on 
Flight #6 (Oscillograph #1 Record #01042, 
Time Synchronizer #749 through #761) 

Ус. = 340 MPH at 10,000 foot altitude. 


For channel locations see page . 
f = Predominant frequency, 


n = Single amplitude acceleration in g's dus 
to speed trake operation 
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G EVALUATION FROM FLIGHT TESTS 


Inasmuch as the initial flights were conducted primarily for obtaining overall 
handling and flutter characteristics, little emphasis was placed on obtaining 
information which would assist in drag evaluation. However, some meager data 
were obtained during flights 4 and 6 which give an indication of the drag сһагас- 
teristics at high subsonic speeds. These teat points are summarized on the 
following page (page 26). 


Since по calibrations were obtained for the airspeed indicating system including 
position error for the nose boom static pressures, estimates were made for this 
correction and are shown on page 34. Utilizing the full afterburner climb test 
data of flight 4 and the military power level flight data of flight 6, together 
with estimated calibrations, the data were reduced as shown on the following 
several pages (pages 27 through 31). Time historias of speed and altitude during 
the aforementioned portions of flights 4 and 6 are given on pages 32 and 33, 
respectively, 


PERFORMANC 


Take-off characteristics as observed from the АРЕТС photo-grid for flight no. 3 
are shown on page 35. 


The take-off distances as observed for the test conditions actually existing are 
as follows: 


Ground Run 5000 ft. 
Total take-off distance 
over 50 ft. obstacle = 7900 ft. 


Correcting these distances to standard conditions at sea level using the method 
shown in ДЕ“ Technical Report No. AFFTC 53-11 (Appendix II on page 10) these values 
for takeeoff distance correct to: 


Ground Run = 3500 ft. 
Total take-off distance 
over 50 ft, obstacle з 4170 ft. 


Estimated take-off characteristics for the test gross weight at standard sea level 
conditions for this airplane are as follows: 


Ground Run = 2210 ft. 
Total take-off distance 
over 50 ft. obstacle = 3105 ft. 
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TAKE-OFF PERFORMANCE (Continued) 


It was felt by the pilot that distance required to take-off could be reduced сопе 
siderably if he had longitudinal control without friction. Although thrust має 
never measured exactly, engine performance parameters which were measured indicate 
that this particular engine for the first six flights was operating with а 
deficiency of thrust of the order of 10 to 15 percent. This deficiency alone сап 
account for increased take-off distances of the order of 20 to 25 percent. 


Further, it should ba Lorne in mind that no attempt was made in any of the initial 
YF-102 takeoffs to optimize take-off performance. It is expected that these 
distances can be considerably improved by optimizing the take-off technique for 


this airplane. 
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POWER PLANT CHARACTERISTICS 


The powerplant of the YF-102 Serial 52-7994 consists of serial 420111 
Pratt and Whitney YJ57-P-1l engine with afterburner equipped with а 
Bendix type AJ-A2 hydromechanical fuel control, This engine is rated at 
sea-level static output, МАСА standard conditions as: (Pratt and Whitney 
Aircraft Specification Мо. 1637) 

{ Jet Thrust 


idaximum Rating (with afterburning) 14,800 1bs. 
Military Rating (without afterburning) 9,220 lbs. 


and із described as "continuous flow jet propulsion engine with multi-stage 
(twin-spool) compressor driven by а multi-stage reaction turbine equipped 
with an afterburner and а two position jet nozzle. Serial 420111 engine was 
rated at maximum high compressor rotor speed of 9660 RPM (No) at sea-level 
NACA standard day conditions. 


ION PERFORMANCE 


At no time during the flight test program of the subject airplane did the 
engine reach its rated speed or turbine discharge total temperature in 
military and/or maximum afterburning power settings. Prior to flights 4 6 5, 
small adjustments in top RPM were made by Pratt and Whitney representatives 


with no appreciable results. Engine run No. 5, held оп 30 October 1953, 
consisted of a 45 minute attempt to adjust the AJ-A2 fuel control for maximum 
engine speed and turbine discharge temperature. No gain in either of these 
two parameters was realized. The following tabulation presents either the 
static or take-off engine condition for military and/or maximum afterburning 


powers, 
MAXIMUM POWER ENGINE DATA 
High Turbine Turbine Approx. EAFB Sta, 
Comp. Disch,Tot. Disch.Tot. Comp.Inlet Indicated Outside 
Speed Temp. Pressure Tot. Temps. Airspeed Air Temp. 
Operation N2 247 Pe Тус Vio ОАТ 
RPM 0 in, Hg。 26 МРН 26 


9270 -- Static 
"© re 9450 53.0 Static 
9450 54.2 Static 
No Data 
9280 60.30 150 
9145 55.20 10 150 
9350 54.65 10 150 
9250 61.94, -5 150 
9410 58.85 35 150 
9130 60.40 -5 150 
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It is noted that rated engine speed and turbine discharge temperature of 9660 
RPM and 580°C respectively ware never reached at any ground condition, Altitude 
data further verifies the fact that the engine never realized its rated exhaust 
temperatures and engine speed at military and/or maximum afterburning power 
settings. А number of items of interest covering the operation of the engine 
are noted below. During flight #4, at approximately 35,000 feet altitude, an 
afterburning light up was attempted from military power; following an afterburning 
climb to approximately 37,000 feet altitude. The pilot reported that two 
pronounced shocks were felt in the whole airplane resulting from what appeared 
as a rough light-up. The pilot immediately reduced power to idle and returned 
to the field. Post-flight inspection revealed no damage to the engine ог 
‘component, parts. 


Flight 6 climbout was conducted in afterburning followed by military power with 
maximum engine RPM of approximately 9100 (№2) with fuel fed from both wing 
tanks, At approximately 7000 feet, the pilot switched to right wing tank only 
because of left wing fuel low level warning, and felt a power surge. A photo 
panel investigation revealed an increase in №2 speed to approximately 9400 RPM 
close to the time of the disturbance, Оп engine runs опе and two, pilot 
retarded power lever in afterburning and noted a "rough" burning indication at 
approximately 77% No, prior to shifting to a non-afterburning power setting. 


On flights 1, 2 and 6, а marked decrease was noted in military and subsequent 
maximum afterburner take-off engine speeds during the take-off run. 


ТАКЕ-ОРГ ENGINE SPEED COMPARISON 
Approx. ind. High Comp. Approx. High Comp. 
Airspeed Rotor Speed TAS. . і Rotor Speed 
Ч. No MI N 
(#58) (RPM) GPE) (ам) 
Flight Ко. 1 0 9350 185 9150 


Flight №, 2 0 9410 160 9150 
Flight No. 6 0 9200 185 9080 


During this time, compressor discharge total pressure varied 42%. 
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It ів to be noted that actual net thrust was less than specification net thrust 
(corrected for duct losses) in all cases except flight 4 take-off performance. 
The discussion of low temperature and speed described above is considered as 
applicable. 


METHOD OF ESTIMATING NET THRUST FROM FLIGHT TEST DATA FOR THE ҮР-102 AIRPLANE 
WITH THE J57-P-11 ENGINE 


It was planned to determine in-flight thrust by a method described by 

reference 1. The accuracy of this method is dependent on having a good са11- 
bration of the over-all thrust coefficient (Cg) of the nozzle including burner 
losses, as well as a good airflow calibration, As discussed in reference 1, it 
was intended to make calibration runs on a thrust stand with airplane ducts in- 
stalled. This has not been done to date because it was desired to conserve 

engine time for flight purposes. It was also expected that Pratt & Whitney 

would supply accurate thrust coefficient data. Pratt & Whitney has supplied 

data for the JT-3 non-afterburning engine, however the accuracy of these data 

is questionable for use with the J57-P-11 engine, Therefore a thrust coefficient 
was estimated based on Pratt and.Whitney static test data of the Р-11 for use in 
the non-afterburning regime as shown by Figure 1, The P Є М curve labeled 7137 

18 shown for comparison. The afterburning thrust coefficient also shown in 
Figure 1 was supplied by Р & W for the Р-11 engine and was used to estimate after- 
burning thrust. An airflow curve for the JT3J non-afterburning engine was used 
for the Р-11 engine. Its accuracy 15 not known. 


Procedure for Estimating Thrust: 


From Pratt & Whitney Installation Handbook the following equation was given 
for determining gross thrust: 


Fg = Og Pambient Acold Авой 
cold 


Net thrust is defined as: 
Fy = Fe - WaVo 
Е 
Gross thrust parameter, x » i8 found from thé jet nozzle expansion ratio as 


follows: 
Р. 


ET 
y = 1.2 Pambient 
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Nozzle area for military 


n Énot 

од 
cold 

Nozzle area Рог afterburning power 


= (2.68) (1.006) = 2.70 sq. ft. 


боа hot = (4.27) (1.065) = 4.55 ва. ft. 
cold е 


N 
Corrected airflow is a function cf effective low rotor speed „1 
4852 


from Pratt Є Whitney curve INST. 17147. 


By definition 


29.92" Hg 


Тур and Pt2 are stagnation conditions at the compressor inlet. 
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EQUIPMENT OPERATION 


Equipment operation in general has been very satisfactory for an airplane 
in this stage of development. Том pressure and low fuel quantity warnings and 
failure of the main landing gear to retract were the principle difficulties 
encountered. 


FUEL SYSTEM 


NOTE: In addition to the normal fuel gages, the fuel system incorporatá- 
warning lights, which indicate low tank pressure (air), low fuel booster pump 
pressure (pump outlet) and low fuel level in the #3 or tank to engine wing 
compartment. Separate lights are provided for the left wing and right wing 
since each wing is actually e distinct, separate fuel system; either of which 
has been proved, by full scale laboratory tests, capable of supplying fuel for 
full afterburner power operation, Normally both wings supply fuel to the engine, 
but a shut-off is provided in each to permit pilot selection if desired. 

In the initial flights, the left wing low level warning light, left wing 
tank low pressure warning light and left wing booster pump low pressure warning 
light came on during or shortly after take off. The low level warning light 
indicates that 88 gallons of useable fuel remains in the tank, The difficulty 
was believed to be a fuel transfer problem at high flow rates, and an operating 
procedure was devised in which the pilot would select the right wing tank only 
when left wing tank low level warning light came on. This procedure was used 
on flights 4, 5 and 6. On flight 4, the left wing tank low level warning light 
went out about five and one-half minutes after the pilot switched to the right 
tank only. Оп flight No. 6, however, the left wing tank low level warning light 
remained on even though the right wing tank only was selected by the pilot. Post 
flight inspection of the left wing tank low level warning switch revealed а 
possible mal-functioning switch and а new switch was installed. 

The main landing gear either failed to lock up or failed to indicate locked 
up on flights 1 through 5. Prior to flight 6, а boost cylinder was installed to 
increase the hydraulic pressure to the main landing gear retraction cylinders and 
satisfactory landing gear retraction was obtained, 
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External wing tank jettison tests (5/N 55-1791) 
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Take-off and landing performanse (S/N 56-1590) Чөр by üt; 2 £5 
Engine response during missile firing (8/N 54-1554) me 4 Y ар ын de 

е 2 `. 
Radar tracking during spins (S/N 54-1401) | <> Dept: 1.66 
Evaluation of engine perameters (8/ 56-451) 
Take-eff and landing performance (5/1 56-451) 4 (2 
ујубејеј) Engine flight thrust determination (B/N 56-451) ер 


Engine thrust run and engine performance (S/N 56-458) 
Әріп entry testa (8/ї 41401) 

Зе/с өлі Тай testo (8/И 54-1590) 

Buffet investigation with aft duct fairing (S/N 54-1351) 

Instrument panel vibration survey (В/Н 54-1551 and 54-1588) . 
Telematered data ~ data station filter utilization study (S/N 54-1390} 


Airoraft vibration during taxi and take-off (0.0. accelerometer) (S/N 56-451) 

Stratos unit vibration (8/8 54-1588) 

Armament deor flutter investizetion with debris deflectors (S/N 53-1793) 

In-flight flutter 30632 (5/3 56-451) 

Spin maneuver flight data (8/N 54-1401) 

Wing esmera film analysis of wing twist (S/N 55-1794) 

Preliminary digital test problems for sheer moment and torque (S/N 53-1794 & 56-455) 

Instrumentation evaluation on S/N 53-1794, Plight 55, and S/N 54-1398 Flighte 9, 10, 
13, 15, and 15. 

Drag chute deployment tests (8/M 54-1380) А. 

Hamilton Standard Refrigeration Package Tests (S/N 54-1590) / hs 


f gg 


ни | 9 


し 


= ще, Ag 


à 


6 E ит n IR 

È o abii ЕЕ 313314 Нума, jo 

А Division ef Camoral Dyanmicg Corporation 
(Зап Diego) 


"E 


EF?-A-8-808 


eb sah 18 сборна см “а Ф 
Hotes iB Fobruary 1997 - 

oF За Йо о 
16: г. b. üaloy 

7% ЇЕ шаг 8128 

Proms Sng ‘Play ght Tost 6 Кор orbim, and Anolyoto Group 

4200623 - Jokes бин) Qanpis Dye r ыр То ко БУР weds мец 
Subjoat Û “авоХулда Group козу Progreso Report for Weal nding 


1987 


ғ 


оби (54 i ad з), ° 


2 813881. Z. Өз 
дей ХЗөйнот стола он (sh 54-1880) 
S3 Ве 21800) 
akon (3/3 64-1880) 7 
авто? дуочош овотобёол ( s/n 6441580) 
voneas оусінаріов (S/N 94-1390) 

3 papfernnaso (SAI. 64-1860), 
ош, curling po&1o firing (57 64-1394) 


ing spius (0/1 Є 


1200} з 

МЕ SG ава) 

с сай, 58-56") . БА 
we Зстодадавррел (5/58. 26-451) 
ара омнік: Rerfemnce (S/N 56-088) 

АМ 80-10) 

(S/N 54-1880} v. 

jon aieh afe avat бозар (ау, бесі. am). 
 vibrctien nurvom (Б/Н 8471864 ава 80-1588/ 
data tu A filter ubilia 


aga ко th 


+ ээ 


Gam a > бокс 
: 
vibrat an 18/1 Сео нв) „с > 


а be 


шап, 2 
Бин савыя toate (S/N 50-85%} 
ahe Qata (S/N 801601) 7 г 
3 срадусію 85 ving tulot: з. 83-1984) - 
fov ghoar 
valuation оа Л] 58-1 79%, 
хе, 2 сн 3 Жаа e 
f 29... Drag.chuka dopxeycons Весбол ауз 
80. Homi 1600 Stondard Refrigeration Paelaye Teste’ 


(ай 54-1590) 


J &ramofos toate’ й 68-1791) | 


race ска чна РҮ %5 
Plight 88, and S/N 54-1393 Tl ishte 9, ^ 10, 


23 e 


ation otudy сауы Heol 


800) 


the 


. А А t. 
ond залоза? (св. aeeo1ecaotor) би 86-451) 


НЭЭ”: 


сот Тоше, chien with dobris dofloetero (ай 5821793) 


РА y " 


^ 4 “ у 


CONFIDENTIAL 


sonan E . ЕРТед-8-565 
Зап Меке Page 2 


1, 


г. 


$. 


be 


5. 


6. 


CURRENT DATA IN WORK 
(Continued) 


Hydraulis system pressures and temperatures (S/N 56-451) ` . 
Stretos Refrigeration Unit heat and vent tests (S/N 54-1388) 

Engine inlet dust anti-icing tests (S/N 64-1354) 

3.75 Inoh rooket jump angle (S/N 53-1703) 

Launch Error аб missile motor burnout (S/N 54-1354) 

МВ-1 rocket trajeotery (S/N 53-1797) 

Eject -10 qualifying tests with over-center latch (S/N 53-1806) 


DISCUSSION OF DATA 


Engine Trim Check With Inlet Soreens Installed (S/N 54-1380) - Engine runs were 
PO an the Г-1024 airplane S/N 54-1580 Бо determine the effect upon engine trim 
of adding screens at the air inlet duct. Data were obtained throughout an 
ambient air temperature range of e5。5PC to 890, The exhaust nozzle pressure ratio 
was reduced approximately 10% to 20% due to the addition of the inlet screens. 


Previously obtained data cannot be used with these deta since the engine was 
retrimmed prior to this test. 


ica! Memorandum DF-8B-114, Revision II were flown on Flights 4, 5, and 6. 
Satisfactory damping characteristics were obserwed for these flight conditions. 


Fli Flutter Tests (S/N 56-451) - Test point numbers 5, 6, 7, 11, 12, 13, and 14 
o? E 


Preliminary Digital lest Problema (S/N 53-1794 апа S/N 56-455) = Actual flight 
pressure data on 53-1754, Flight 49 (simulating S/N 56-455) has been converted 
бо wing shear, moment, torque, and hinge-moment. Data has been checked to within 
0.2% of hand calculated values on the IBM 650 Digital Computer. 


Heating end Ventállation Tests (S/N 54-1588) = During all high speed dives 
emetering has been very noisy, obscuring the data. 


Stratos unit apeed has reached approximately 80,000 rpm. 
The cabin and forward electronic compartment airflows are still questionable, 


Hamilton Standard Refrigeration Unit Test (S/N 54-1390) - Preliminary analyais of 
turbine speed indicates that the unit operates at approximately 80 :000 rpm for 
most flight conditions. 


Ч 
rente System Temperatures and Pressures (S/N 56-451) = Наба presently indicates 
at t 


normal pressure transíents that occur in the primary hydraulic system are 
well within limits. The secondary system has ап oper&ting pressureof 5500 раі 
which is about 400 psi higher than normal, The transienta that occur during 
operation often exceed the limit of 4050 psi. А need for reducing the secondary 
hydraulic pressure to 5000 psi is indicated. ` 
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DISCUSSION ОР РАТА 
(Continued) 


9, Eject «10 Чал Tests = Analysis of thirty-one consecutive ejections with 
redesigned latch mechanism at San Diego shows 811 pressures to bs within 

aeceptable limita and ejection system operation to be normal and repeatable. 
The average mean peak cylinder pressure was 4272 рві and all but five ejections : 
ware within the 4250 + 200 psi band required for 1: (684) of the qualifying 
ejections. All pressures fell within the 5800 - 4700 psi absolute limit. The 
ferward hook released first in all cases by 0.5 ~ 2.0 milliseconds. The time 
interval from latch first movement to rocket first movement varied only from 
32.0 - 17.0 milliseconds. Instrumentation for these 31 operations, conducted 
іп 3 days, was 1004 effective, 


WORK PUBLISHED 


Reports 
Airplane 
174: Title : Report Number 
54-1580 Afterburner Relight Testa . ж20-8»512-101 
54-1580 Emergency Landing Gear Operation and Evaluation 
of Main Landing Gear Fairing Link Loads EFT-A-8-362 
54-1590 F-102A S/N 54-1390, Landing Gear Load Tests EFT-A-0-361 
54-1590 Drag Chute Deployment Times for Airplanes With 
Large Speed Brakes ч40-8- 518-101 
64-1601 Film - Deployment of the 24" Ring~and-Slot Spin 
Recovery Parachute 
66 1401, Spin Test . +*26-В=512-101 
58-451 Results of Flight Flutter Tests ж20-8-512-101 
Qualifioution of Eject -10 Ejection System With " 
the Redesigned Latch Mechanism : БЕТ-А-8-364 


*Plight Operations Report F-102 and F-106 Development Programs for Week Ending 
10 February 1987, dated 15 February 1957 


Preliminary Graphs 


EF-8-1703-124, GAR-1 Missile Relative Separation Distance 

ЕР-8-1795-125, Summary of GAR-l Missile Launches 

EF-8-1795-94 , Missile Trajectory = Zero Wind Conditions, Flight 47 и 

EF-8-1793-98 , Missile Trajectory = Zero Wind Conditions, Flight 46 | 2 

БРе8е1794-602,- 608, 650 + 658, 664 ~ 667, 668, 669, 670 - 679, 683 ~ 685, Time Histories 
Flights 36, 38, 39, 49, and 50 

EF-ü-1794-661, 883 ~ 685, Maneuver Point Data Sheets, Flights 49 and 52 

ЕЁ-8-1794-662, 663, Accelerometer Check, Flight 52 
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WORK PUBLISHED 
(Continued ) 
Prelimimery Graphs | 


27-4-1806-01, Comparison of Ejection System Operating Parameters and Allowable 
Tolerance, Pit Drope, Live and Inert Air Drops ' 
XF-8-1806-92, 81608 -10 Qualifying Testa at San Diego, 11 February through 14 
February 1957 
ЕРейе1806-93, Redesigned Aft Release Latch Mechaniam 
EF-8-1806-94, Summary of Ejection System Operation During Qualifying Tests at 
. Ban Diego , 11 February through 14 February 1957 
Efe8-1580-174, Afterburner Rellght Testa 
ЕУ-8-1388-791, Heat and Vent Test Preliminary Data Summary 
ҰР-8-1588-792,е7095, Flight Histories 2 
ЕР-8-1588-796, Vmax Dive 
EP-6-13880-797, Aft Eleotronics Compartment Airflow 
! Е7-8-1198+664, 594, 90 ~ 92, Maneuver Point Data Sheets, Flights 15 and 12 
А RF-6e1598—78- 79, 85 ~ 89, 95, Accelerometer Time History, Fiights 10, 12, 13, 6 15 
ҰР-8-1401-81 。 Airspeed and Altitude During Spin Test, Flight 20 
$7-106-461-44, 46, Take-off Performance 
ХУ-106-451-45, 47, Lending | 
і ЖҰР-106-451-87, 68, Altitude and Airapeed ~ Comparison of Photopanel and Telemetering 
(ш. | EF-106-481-15, 74, Engine Data - Flight 4 and 2 н 
à 37-106-451-76, Flight History = Flight 5 
37-106-451-69, through 72, Flight Flutter Response Data From Aileron Pulse Excitation 
ЕР-106-451-79, Flight Flutter Response Data From Wing Shaker Sweep Ехсібабіоп 
RF-106-451-80, Flight Flutter Response Data From Wing Shaker Decay Sweep 
BFo106-452"10, Estimated Calibration for Upper Rudder Rotational velocity Pick-up 


に : CURRENT REPORTS In WORK i 
Airplane 2 
Munber Subject 
65-1787 Фе топ Position Measurement Techniques (Memo) 
55-1787 Summary of Buzz Investigation (Final Report) 
63-1791 
55-1786 Two~Inoh Rocket Jump Angle (Memo) 
4 58361791 External Wing Tank Venting and Fuel Transfer Evaluation (Memo) 
5855-1793 Missile Launcher Air Loads (Мето) | 
535-1794 December Monthly Progress Report 
i 34-1598; January Monthly Progreas Raport ж 
| 53-1797 MB-1 Jump Angle (Memo) 
58=1797 Procedure for Rocket launcher Rail Alignment Determination 
| 83-1799 Weapon System Evaluation (Final Report = Joint HAC and СУ) 
(し 8321799 Snap=up Performanoe (Final Report) 
53-1806 МВ=1 Ejection System Development Testing (Memo) 
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CURRENT REPORTS IN WORK 
(Continued) ЫГ 


Завет 


ammayy of Investigations Üoncerning the Roli-Coupling and Lateral 
Response Chareoteristies of the F-102 Airplane 

Bideatiek Evaluation (Nemo) 

Mell Coupling Tests (Memo) 

TP-1024 Dyaamis Response Фо Missile Firings (Memo) 

Landing Gear Loade and Lmergeney Ex&enaion Timea (Memo) 

Мами ef Cabin Pressure Burge Testing оп Р-102А 8/N 84-1380) (Memo) 

Мілон Pire snd Overheat Detestor Зузфела Tenporatures (ето) 

Senbustion Starter Zeats (Кемо) 

My&re-Eleotrie Fuel Flew Joiner Evaluation (Memo) 

Zuergensy Fuel Соньто) System Operation (Memo) 

Эра 148100: of the Engine Inlet Dust Anti-icing System 

агь Meestronies Bay Cooling | 

Зага Coordinater Flight Tests With the Production large Tail Airplane (Memo) 

leteral-Direstional Stability Tests on Produstion large Teil F«102A (Meno) 

Flight Test Determination of Eleron Sings Moments (Memo) 

Estimated Resonant Rudder Osoillations of a Large Tail Р-102А Airplane 

Brepesed Method for Evaluation of the MO-10 Fire Control System in the 
Missile Firing Mode 

Aiming ef Strike Cameras Snap=up Attack (ато) 

Im-flight Evaluation of Spin Recovery Equipment (Memo) 

Тао 214 ће Deployment of Spin Recovery Parachute (Memo) 

Stalls and Spin Entry Charsoteristica (Memo) : 

Flight Test Operations for Two Week Регіді Ending 20 January 1967 

Analysis Techniques of Filtered Telemetery Data ав Utilized for Flight 
Flutter Testing (Memo) 
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SECURITY INFORMATION 


This flight test program deseribes the testing to be соль 
dusted by Convair on the first ҮЕ-102 airplane, Serial Мо, 
52-7994. Тһе tests will be aonduated during the period of 
October 1953 through March 1955 at the Air Force Flight 
Test Center at Fdwards Air Force Base, Fdwards, California 
and at Miramar Naval Air Station at San Diego, California, 
A total of 114 flight hours will be required to accomplish 
this program, The purpose of these tests is to demonstrate 
and evaluate the basic flying and operating qualities of the 
YF-102 airplane, This program is authorized by Air Force 
Contract AF33(600)-5942, Supplemental Agreement Мо. 3. 

This program will, when approved, supersede all previous 
proposed programs for flight testing of ҮТ-102 airplane 
Serial No. 52-7994. 
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SECURITY INFORMATION 


SCOPE 


The F-102 airplane is a single place, land based, high altitude, all 
weather interceptor, The primary mission of the airplane is the 
interception and destruction of attacking enemy aircraft and аіг- 
borne missiles which fall within the performance capabilities of ths 
aircraft, its armament and associated electronics equipment under 
all conditions of weather and visibility and to fulfill the require- 
ments for general, local, and free lance defense operations for аіг- 
craft of this type. ^ 


Unique features of the F-102 airplane are the 602 delta wing planform, 
the Hughes МХ-1179 or М0-3 fire control system, and the irreversible, 
fully hydraulio-powered control system having only three movable 
surfaces. 


The УР-102 airplane, Serial No, 52-7994, for which this flight test 
program has been compiled is the first prototype F-102 airplane to 
be constructed, It is powered by a Pratt & Whitney 7-57-Р-11 turbo- 
jet engine with afterburner. Adequate instrumentation has been 
installed in the airplane to measure and record the necessary data 
for evaluation of the various tests which will be planned, This 
airplane will not have a fire control system installed, 


This flight test program complies with Phase I tests in accordance 
with AFR 80-14 of 11 September 1951, It has been designed to 
demonstrate and evaluate the air-worthiness of the airplane, equip- 
ment and systems, Preliminary airclane performance data will also 
be obtained concurrently with the above tests. 


А list of the flight tests inoluded іп this program are presented 
on page 5 of this report. 


À further breakdown of the test items stating the purpose, require- 
ments procedure for each test has been made and is presented on pages 
6 through 39 of this report, The airplane instrumentation required 

to measure the necessary data during each test has been tabulated 
in functional groups according to the type of test involved and is 
presented in this manner on pages 40 through 46. А tabulation ої 
{һе various tests, stating the configuration to be tested, measura- 
ment groups required to accomplish the test, the estimated flight 
hours, and the calendar period during which the test is soheduled 
to be conducted 1s presented on pages 47 through 51, 
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SECUKITY INFORMATION 


Scope (Continued) 


In addition, Phase II tests will be conducted on this airplane by 
the Air Force Flight Test Center as early as practical. Тһе Phase 
II testing is not included in this program, 


SPEC TEST EQUIP 


Flutter and Vibration Tests 


A hydraulic powered vibrator is installed in eaoh wing to produce 
structural vibrationa during flutter and vibration tests, Each 
vibrator has a frequenoy range of 5 - 70 ops. The force produced 
by the vibrators is constant and not a function of frequency. 


The vibrators have an automatic sweep over the frequency range and 
are operable either in phase or 180° out of phase, A stop control 
із дара е of stopping the vibratora within one cycle of operation. 
The vibrator frequency, phase relationship, and stop oontrol are all 
controllable from the cookpit. The vibrators are completely sub- 
merged within the wing. 


Dynamio Response Tests 


An electronic scheduling device referred to ав "programmer" is 
installed in the airplane to supply ап input signal to the control 
valve servo amplifier which causes a pre-determined flight control 
system operation during dynamic response tests, The various flight 
parameters are set into the "programmer" on the ground to produce 

a scheduled series of control systems movements of presoribed rate, 
amplitude and duration during flight. “The "programmer" may also 
be set by the pilot during flight to produce a given aontrol system 
operation. 


The "programmer" will be used during the dynamic stability demonstra- 
tion tests to produce speoified elevon and rudder deflections, 
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The following configurations and symbols are used in this report and 
are identical to those used in Air Рогов Requirementa Н1315-8, 


Gonfigurations; 


GR Cruise Thrust for level flight at approximately speed 

for maximum range, speed brakes and gear up. 
ж 

р Dive 25% NRT, speed brakes extended, 

G Glide Idling thrust, unless otherwise specified, 
speed brakes and gear up, 

L Landing Idling thruet, gear down, 

P Power-on Clean КАТ, speed brakes and gear up. 

PA Power Approach Thrust for level flight at 1.20Vs,, gear 
down. 

WO Wave-0f f Т.О. thrust, gear down, 

Symbols: 

Vs True indicated stalling speed for Q, = 0,75 at the gross weight 


corresponding to the specified condition, 


Subscripts (РА, L, 


ate.) refer to the airplane configurations as defined above, 


Vmax, Level flight speed with maximum available thrust (full after- 


burner operation). 


Vmax. КАТ Level flight speed with normal rated thrust. 
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TESTS TO ВЕ ACCOMPLISHED 
1. Low Speed Taxi Tests 


2, High Speed Taxi Tests 
3, Shakedown Flight Tests 
4.a,Airspeed Calibration ~ Low Speed 
b, Airspeed Calibration - High Speed й 
Angle of Attack and Angle of Yaw Pickup Calibration 
Flutter and Vibration Testa 
Preliminary Airplane Performance 
Dynamic Response Test 
Preliminary Flight Characteristics Testa 
Fuel Tank Pressurization System Tests 
Fmergency Ram Air Hydraulic Power Unit Tests 
Drogue Chute Deployment Tests 
Fuel Consumption Tests 
Emergenay Fuel System Operation Tests 
Speed Brake Testa 
16. Stability and Control Tests 
It is expected that the test program will be conducted in the above 


listed order if practicable. Some of these tests will be conduated 
concurrently with others in order to expedite the program. 
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Tests Low Speed Taxi Tests CVAC Index No. 1.5 


й Ригрове: То determine ground handling, engine operation engine ага 
| structure cooling, and equipment operation, 


| Requirements: Engine thrust Гог "breakout" from standstill, 
| Engine thrust Гог low speed (ахі. 
Maximum engine thrust withheld by brakes. 
Maximum engine thrust for nose wheel scrubbing, 
Minimum turn radius. г 
Nose wheel steering and main brake wheel brake operation. 
Fngine handling characteristics, 
| Engine and struoture pressure and temperatures within 
| design limits, 
1 Acceptable operation of hydraulio, pneumatios, electrical, 
and other equipment operable on ground. 
Airplane handling acceptable in crosswinds up to 30 mph, 


Taxi airplane at low speeds up to 60 mph Vi. Check items 
listed in requirements above. Procedure details at pilot's 
discretion. 


Test: High Speed Taxi Tests CVAC Index No. 1.5 


Purposes To determine ground handling, engine and structure 
cooling, engine operation, fuel aystem, and equipment 
operation. 


Requirements: Control system operates smoothly and normally. 
Directional control satisfactory in crosswinds up to 

| 30 mph. 

| With the C.G. at the most forward position attainable 
Е with maximum gross weight 15 shall be possible to lift the 
| поза wheel off the ground at а speed of not more than 
| 1,05 Үр, 

Effective lateral control when required, 

All temperatures and pressures to remain within design 
| limits. 

Satisfactory and smooth engine operation. 

| Fuel tank pressures not to exceed 4 1/2 рві. 

| Normal operation of all operated equipment. 
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High Speed Taxi Tests (Continued) СУАС Index No. 1.5 


Taxi the airplane at speeds up to take-off speed. The 
following special items will be determined; 


a. Control system operation, 

b. Directional control by use of brakes, nose wheel 
steering and rudder in orosswinds not exceeding 
30 mph, Use each type of control singly and in com- 
bination in its operational speed range. 

с. Minimum practical speed for nose wheel lift off. 

d. High speed lateral control and effectiveness, 

е. Brake effeotiveness in high performance decelerations, 

f. Engine cooling during simulated pre-take-off pilot 
cockpit sheck, followed by simulated take-off rum, 


All other requirements will be measured during these 
operations by instrumentation and pilot's observation, 


Shakedown Flights CVAC Index Ке. 1.12 


To determine general flight handling characteristios, 
engine operation and cooling, structural cooling and 
equipment operation, 


Requirements: Airplane response to flight controls displacement, 
Engine and structural cooling. 
Engine controls operation. 
Low and high pressure pneumatic systems operation. 
Hydraulic system operation, 
Flectrical system operation. 
Preliminary air speed system check. 
Cockpit cooling. 


The primary purpose of the shakedown flight will be to 
conduct the initial flutter and vibration tests as outlined 
on page/o of this report. 

The pilot will qualitatively check the requirements listed 
above and record data as required, 

The preliminary airspeed system check will consist of verbal 
airspeed checks between the pilot of the chase airplane 

and the pilot of the YF-102. 
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Airepeed Calibration - Low Airspeed Range CVAG Index №. 2.1 
То determine test рове boom airspeed position error, 


Since the airspeed system installation on this airplane 
is not a standard system no specification compliance 

is necessary, It 18 required that the airspeed position 
error be reasonable and that repeatable calibration data 
can be obtained. 

Calibrate the airspeed system by pacer method іл the 
following speed ranges: 


а. Clean 150 - 350 mph 7) 
b. Speed brakes extended 150 - 350 mph Уі 
c. Landing gear extended 150 - 310 mph V4 


The altitudes used for these testa are at the pilot's 
deseretion, 


Airapeed Calibration - High Speed CVAC Index Ко. 2.1 
To determine the test nose boom airspeed position error. 


Since the airspeed system installation on this airplane 

із not a standard system no spscification compliance 

is necessary. It is required that the airspeed position 
error be reasonable and that repeatable calibration data 
gan be obtained, 


The system 18 to be calibrated by radar plotting during 
ап &tmosphere-surveying climb (M$.35) and a subsequent 
high speed dive, 


Climb the airplane to service ceiling at approximately 
М-,80, Establish a dive at M=1.3 until low altitudes 
require a pull out. The calibration error will be 
determined by radar, photo panel and radiosonde data, 


Angle of Attack and Angle of Yaw Pickup СУАС Index No. 5,0 
Calibration 
(a) Calibration of error of fire control system angle of 


attack and yaw piokups, (b) Determination of optimum 
location of pickups. 
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Angle of Attack and Angle of Yaw Pickup CVAC Index Мо, 5.0 
Calibration (Continued 


The attack and yaw pickups will be located in the position 
for minimum position error consistent with other design 
criteria, 


It is desired that the calibration error be less than 0.25 
degree. 


Design specifications for these production instruments 
are to be furnished at a later date. 


Special flight operations are not required for these 
calibrations. The errors will be determined by statistical 
analysis of photo panel data of pickup readings under 
various conditions of flight including maximum speed and 
load factor conditions, 


Preliminary Airplane Performance Evaluation СТАС Index Ко, 2.2 


Determine performance charaateristios of the airplane as 
concerns drag, high speed, rate of climb, and ceilings. 


Engine thrust and airplane energy data will be obtained 
from photo panel and telemeter data throughout all early 
flights on this airplane, This information will be obtained 
concurrently with the conduction of primary test items such 
as wing flutter analysis and preliminary stability and 
control tests, 


The engine and instrumentation installed originally for 
flight will rot have baen calibrated for thrust measure- 
ment. All engine thrust calculations мії) be based оп 
engine manufacturer's data supplied for this particular 
engine, 


Flutter ага Vibration СТАС Index No, 1.8 


To demonstrate that the airplane has positive damping 
throughout the speed range, 


Vibration induced іп the wines and tail surfaces in the 


frequency range of 0-70 aps shall be poeítively damped 
throughout the entire speed range of the airplane, 
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Tests Flutter and Vibration (Continued) CVAO Index No. 1.8 


Procedurer 1, Stabilize the airplane at Ms。08 at 20,000 ft. P.A. in 
level flight and turn on the ех а оп equipment, Sweep 
through the frequency range and determine the frequencies 
for resonant vibration, Vibrate at each of these fre- 
quencies and then stop the vibrators, Maintain recording 
until vibrations have damped, 


Repeat the above under assymetric conditions, іе, with 
the vibrators operating 130° out of phase, 


The gross weight at which the above tests will ђе con- 
ducted will be that with approximately 60% 110% of the 
total fuel capacity. 


After analysis of the data from the foregone tests and 
upon approval of the WADC representative the above tests 
will be repeated at higher speeda (in the order of 
approximately 70 mph (T.A.S.) increments) up to the 
limiting high speed of the airplane-engine combination 

for which these tests can be accomplished in shallow dives, 


Dynamio Response CVAC Index No. 1.7 


To determine dynamic stability and response of the airplane 
and control system in manual and automat4o modes of flight 
to programmed control system input signals. 


Requirements: 1. The airplane shall exhibit satisfactory response to 
input signals, 


2. Measurements shall be obtained with sufficient accuracy 
to provide the fire control system manufacturer with 
design data for automatio flight control, 


3. The various parameters for the pitch damper, yaw damper, 
and turn coordinator м111 be determined from these tests. 


The airplane will be trimmed in level flight. A specified 
signal will be introduced “а the control system. The res- 
ponse of the airplane and control system will be recorded 
during hands-off flight, ‘These signals will be introduced 
вігріу or in а programmed series by selection of automatio 
or manual operation of the programmer, Details of the con- 
figurations of test will be specified at а later date, 
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Preliminary Flight Characteristics Testa СУАС Index Ко. 1.1 
(Preliminary Stability and Control) 


Determine general flight oharacteristias of the airplane, 


The airplane shall exhibit safe and reasonable stability 
and control characteristics. Compliance with all parte 

of Specification К 1815-В will not be required during these 
tests since the airplane control system will not be in final 
configuration at this stage. Compliance with Specification 
R 1815-B with authorized defiations will be demonstrated 
during the stability and control tests on pages 16 through 


The flight characteristias itema listed below will be pre- 
liminarily evaluated during the early stages of the flight 
test program, Evaluation will be principally obtained fron 
qualitiative comments and implemented by recorded data. 


The following items will be evaluated during the early 
flights concurrent with other бреза ера and require по 
special test operations, 


1. Effectiveness of controls. 
2, Control forces. 
3. Trim control operation (rate and sensitivity). 


The following flight characteristic items will require that 
tests be conducted to determine their values, Тһе desired 
altitude for the tests is 20,000 ft. with the airplane in 
the clean configuration, 


1. Statio Longitudinal Stability 


Determine stick force and position stability at three 
trim speeds in the level flight speed range. 


Trim in level flight at 1.4 Мар. Vary speed in incrementa 
of 20 mph above and below trim speed to maximum practical 
by use of elevator control only. Maintain altitude within 
32000 ft. Repeat this above at 330 mph (Vi) and at 

250 mph (Ví), 


Dynamic Longitudinal Stability 


Determine at the three trim speeds called out in Item 1 
above, Гей есі elevator іп smal] increments and record 
damping. 
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Test: Preliminary Flight Characteristics Tests CVAC Index No. 1.12 
(Continued ) 


Procedure: 3. Static Directional Stability 


Determine іп vines level yawed flight at approximately 
200 mph Vi and 350 Vi, follow procedure outlined in items 
3 ard 4 under Static Directional Stabllity,page 25. 


Dynamic Directional Stability 


Determine at the three trim speeds called out in Item 1 
above, Follow procedure outlined in Items 3, 4, and 5 
under Dynamic Directional Stability page 26. 


Longitudinal Stick Force 


Determine stick force per "G" during diving turns and 
pull-outs, 


Dynamic Lateral Stability 


Determine at the three trim speeds called out in Item 1 
above, follow procedures outlined in Items 3 and 4 under 
Dyramio Lateral Stability page 31. 


These teats will be conducted in “һе "Direot Manual Mode" 
of flight. 


During the early testing the following limite are Зпрозедћ 
Maximum side load = 0.95 
Maximum aileron deflection = t6? 
Maximum steady bank angle = 600 
(above М-С.7) 


Test: Fuel Tank Pressurization System Testa CVAC Index No. 4.16 


Requirements: Fuel tank pressure must be held to 4.25109; psig relative 
to ambient air pressure. “ 


The bleed air entering the tank shall not exceed 20020, 


Procedure: Reoord fuel tank nressure and fuel temperature (in tank) 
during flight, 
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Test: Fuel Tank Pressurization System Testa CVAG Index No. 4.16 
(Continued ) 


Procedure: Periodic readings should be obtained throughout the flight 
to determine pressure regulation with varying fuel quantity. 


| 
| The desired data will be obtained concurrertly with other 
| teats, Fuel tank pressures and bleed air temps will be 

| automatically recorded throughout Slights until adequate 
| data are obtained, 


ғ 


Equipment Operation - Emergency Ram Air СУАС Index No. 4.1 
Hydraulia Power Unit 


ромег unit, 


Requirements: The emergercy hydraulic pump must supply 1000 раі at 6.3 
gals./nin, at 125 knots indicated airspeed to the primary 
hydraulic system, 


1, Extend the emergency hydraulic pump at approximately 


| Purpose: Determine ef^ectiveneas of the emergency ram air hydraulic 
|| 
| 135 трћ during а htgh speed taxi run, 


2, Extend the епегрепоу hydraulic pump in level flight at 
maximum level flight speed at 35,000 ft. Р.А. 


3, Make a normal desoent and land directly after extending 
pump, 


Pump flow and pressure data can be obtained by measurement of 
pump outlet pressure, 


Test: Equipment Operation - Drogue Chute СУАС Index No. 4.2 


Purpose: Determine drogue chute effectiveness and operational 
technique, 


Requirements: 1, The drogue chute shall deploy smoothly and immediately 
without fouling. 


2. The drogue chute shall release immediately upon actuation 
of tha release. 


3. The drogue chute shall be useable in cross winds up to 
30 mph, 
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Equipment Operation - Drogue Chute(Continued) CVAG Index No. 4.2 


1. Deploy the drogue ahute while taxiing in level attitude 
and take-off apeed。 Record data on the photo panel and 
with a theodollte, 


Deploy the drogue chute with the nose wheel off the 
ground with angles of attack of 10°, 159, and/or maximum 
practical, Conduct tests at 0.9 Vsr up to approximately 
160 mph. Ё 


3. Repeat (1) and (2) with a cross wind component not greater 
than 30 mph, 


4. dettison the drogue chute at approximately 30, 90, 120 and 
160 mph 74, 

The testas shown above will be the final tests. Deployment 

speeds, release speeds and cross winds for initial pilot 

familiarization will be at the pilot's disaretion. 


Deployment and jettisoning of the drogue chute will be done 
| with idling thrust, 


Power Plant Operation - Fuel Consumption CVAC Index No, 2.9 


To determine fuel consumption in flight. 


Requirements: The fuel aonsumption of the engine shall conform to the 
engine manufacturer's specifioations. 


Procedure: The fuel consumption of the engine will be determined from 
automatically recorded data without special procedures. 
This data will be obtained concurrently with other tests and 
will cover the range of operation of the airplane. 


Test: Equipment Operation (Emergenoy Fuel System) СТАС Index No. 3.3 


Purpose: To determine that the emergenoy fuel system operates satis- 
factorily. 


Requirements: “The emergency fuel system shall provide smooth transition 


from normal to emergency system operation without ехоеза та 
surging or tailpipe temperatures. 
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Test: Equipment Operation (Emergency Fuel System) СУАС Index Мо, 3.3 
(Continued) 


Reguirements: “The emergency system shall provide smooth power regulation 
at all speeds and altitudes. 


Procedurer Change fron normal to emergency fuel system aocording to the 
engine manufacturer's recommended operating procedures and 
vary power between idle and afterburner regimes.  Aoconplish 
at both 5000 and 35,900 fest approximate pressure altitudes, 


‘est Equipment Operation - Speed Brakes СУАС Index №. 4.14 
Purposer To determine speed brake operation characteristics, 


Requirements: 1. The speed brakes shall have acceptable smoothness and 

sensitivity. 

2. The speed brakes shall not cause more than „Бг deceleration 
at high speeds. 

3, Speed brake operation during gear extension shall not 
canse unfavorable trim characteristics, 

4. Satisfactory static and dynamic direotional and longi- 
tudinal stability must be maintained with speed brakes 
extended. 


The pilot will modulate the speed brakes between full 
closed and open to determine smoothness and sensitivity 
of operation, 


The pilot will obtain maximum practical speed in a dive. 
The speed brake switch will be held to open as the air- 
Plane speed decreases until full speed brake position is 
obtained, 


The speed brakes will be fully extended and airspeed 
stabilized at maximum pear extension speed. The landing 
gear will then be extended and the speed brakes will 
automatically close. 


With speed brakes nartially extended at 300 mph Vi, the 
pilot will execute pull-ups, pushovers, and will yaw the 
airplane in wings level flight up to 5° of yaw. 
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Tests Static Longitudinal Stability CVAC Index №. 1,1А 


Applicable 
Spec: R1815B Par 4.2.1 


Purpose: To demonstrate that the airplane has positive static 
stick-fixed longitudinal stability Гог the specified 
conditions with exception of the noted deviation. 


Reguirementa: Demonstrate that the airplane has positive static stick- 
position and force stick, longitudinal stability at all 
normal service loadings when flying with constant power 
settings under conditions given іп Table I, page 17. 
Except in configuration D, the existence of such stability 
shall be proved by determination of the stick-fixed 
neutral points, The neutral point determined for the 
condition of most aft С,0, location must be at least 5% 
of the MAC aft of the most aft C.G. location. In соп- 
figuration D, the stability shall be indicated by stable 
variations of elevator control force and angle with 
indicated airspeed. 


Deviation: At Mach numbers dbove 0.85 with the airplane trimmed 
at Мх0,85, the variation of elevator force and deflec- 
tion with Mach number may be negative if the force changes 
involved are not greater than 70 lbs, and occur over a 
reasonably wide Mach number range. 


Procedure: 1. Conduct at altitudes specified in Table I, page 17. 
2. Trim airplane at specified speed in configuration 
to be tested. 
3. Stabilize speed in specified increments through 
speed range by use of elevator control only. 
4. Determine 4, and F, vs. airspeed or Mach number. 


Since С.0, position varies during flight, the data should 
be taken for those loadings which determine the most for- 
ward and most aft С.С, position possible during flight, 
d.e., to obtain C.G. variation necessary to determine the 
longitudinal neutral point. 
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Static Longitudinal Stability CVAC Index Мо, 1.14 


To determine the effect of С.а, shift with airplane 
attitude on static longitudinal stability 


None 


Center of gravity shift due to attitude 18 maximum 
when №, 2 fuel tank is approximately 1/2 full 
(No. 3 full) Fuel quantity of 3114 lbs. 


1. Conduct at 12,000 ft. 

2. Trim airplane in steady level flight with 50% NRT. 

3. Vary airplane attitude to 12° nose up and 12° nose 
down in stabilised 3° increments, Use increasing 
or decreasing power to maintain trim speed. 

4. Determine 5, ve. С.а. position, 


Dynamic Longitudinal Stability СУАС Index No, 1.1C 
Applicable Spec. Ң1815-В Par. 4.1 


To demonstrate that elevator induced longitudinal 
oscillations are damped out, 


Short period dynamic oscillations produced by sudden 
elevator deflection shall be damped out. Damping 
oscillations must be stabilising but number of cycles 
required to dampen to be approved by WADC (Spec. 
Deviation). 


1. Conduct at altitudes specified in Table I, page 17. 

2. Trim airplane in steady level flight in configur- 
ations and trim speeds specified in Table I, page 17. 

3. Deflect elevator abruptly and release, Record data 
until short period oscillations cease. Both pull- 
ups and push-overs should be accomplished. Тһе Рго- 
grammer will be used to supply specified elevon de- 
flections when practical. 
Repeat at high and low speeds of each configuration, 
The above tests are to be conducted with manual апа 
direct manual mode control system configurations. 
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Longitudinal Control Force СУАС Index No. 1.1D 
Applicable Spec, R 1815-В Para. 4.4.1, 4.4.2, 4.4.4 


To determine elevator control force gradient (stick foroe 
раг Ча"), 


Show that elevator control force gradient 18 within the 
specified limits: 12.9 lbs/g max.; 4.35 lbs/g min, 


In steady turning flight and in pull-outs, inoreases in pull 
force shall be required to produce increases in normal 
acceleration, throughout the range of permissible accelerations, 


Elevator control force gradient for maximum normal acceleration 
in sudden pull-ups from trimmed straight flight shall never be 
less than the gradient in steady turning flight under the 

same conditions of gross weight, configuration, altitude, C.G, 
and airspeed, 


Progeduret 1. Gonduct at altitudes specified in Table 1, page 17. 
Trim airplane in configurations Р and D listed in Table 
1, page 17. 

Climb to 2000 ft, above test altitude. 

Make steady diving turns in which the steepness of the 
turn ів used to control the acceleration and the airspeed 
За held constant at trim value by losing altitude, 
Develop maximum positive load factor in turns, 

Make sudden pull-ups from straight trimmed flight during 
which maximum positive load factor is developed for 
configuration Р only, Conduct at most rearwerd 0.0. 

and at trim speed of М-0,7, speed for NRT, and at 
maximum practical. , 


Test: Longitudinal Control Force CVAG Index No. 1,10 
Applicable Spec. R 1315-B Para. 4.5.4 


Purpose: To determine elevator control foree during high apeed dive. 


Requirements: With airplane trimmed in steady level flight with КАТ, cone 
figuration P, it shall be possible to hold the airplane in 
dives up to the maximum practical speed with an elevator 
push force not to exceed 56 lbs, If а pull forae is required 
to maintain a steady dive, this pull force shall not exceed 
35 108, and the additional force required to exeoute а 3g 
pull-out shall not exoeed 75 lbs, | 
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Test: Longitudinal Control Force (Continued ) CVAC Index Ко. 1,10 
Applicable Speo. Қ 1815-В Рага. 4.5.4 


Procedure: 1. Trim airolane in steady level flight with МАТ at 
А service ceiling (approximately 54,000 #%.). 
d 2. Dive airplane and stabilize speed at approximately 
| 50 mph inorements during dive until maximum practi- 
| са] speed is reached, The maximum practical speed 
i is expected to be less than maximum permissible 
| speed designed for the 7-67 engine installation. 
і 3. Execute а 3g pull-out with recovery at not less 

than 15,000 ft, 


Теві; Longitudinal Control Effectiveness CVAC Index Но. 1.15 
Applicable Spec. R 1815-B Рага. 4.31. 


Purpose: To prove that sufficient elevator control exists to 
maintain steady flight for the given conditions. 


Requirements: With the airplane trimmed at the speeds speoified in 
Table I, page 17, it shall be possible in each соп- 
figuration to maintain steady flight over the speoified 
speed rarge. 


Irocsdurs: This requirement will be demonstrated in tests on 
statio longitudinal stability. 


Test: Longitudinal Control Effeotiveness OVAC Index No. 1.1E 
Applicable Sped R-1815-B Para. 4.3.2. 
pose: To prove that sufficient elevator oontrol exists to 
develop maximum positive or negative load factor at 
trim speed. 


at trim speed by means of elevator control only for 
each configuration listed in Table I, page 17. 


| 
| 
| 
| 
| Requirements: Develop maximum positive or negative limit load factor 
Above requirement is subjeot to following limitations: 
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Longitudinal Control Effectiveness (Cont'd) CVAC Index No. 1.1E 
Applicable Spec. R-1815-B Para, 4.3.2 


Angle of attack of 20? 


-259 

Elevator deflection of +10° 

1. Data to comply with above positive load factor 
requirenen з will be obtained from tests Гог 
elevator control force gradient. 

2. Develop maximum negative limit load factor at the 
specified trim speeds by making push-overs from 
straight, steady trimmed flight. 


Note; Tests on this airplane will be of а preliminary 
nature only as demonstration of compliance 
with this specification will be obtained dur- 
ing flight loads testing on F-102A Serial №. 
53-1780. 


Longitudinal Control Effectiveness СТАС Index No. 1.1E 
Applicable Spec. R 1815-B Para. 4.3.3 


To demonstrate that sufficient elevator control exists 
to hold airvlane in close proximity to the ground at 
the given speeds, 


1. With C.G. in most forward position and airplane 
trimmed at 1.4Vq or at maximum allowable ground 
angle, whichever attitude corresponds to the 
higher speed. 

2. Longitudinal stick force shall not exceed 35 lbs. 
during (1). 


Note: Maximum allowable ground angle = 20°. 


Ав outlined іп Requirements above, 
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Longitudinal Control Effectiveness СТАО Index No. 1,1Е 
Applicable Spec. Н 1815-В Para. 4.3.5 
Longitudinal Control Forces СТАС Index,No. 1 ЛР 


Applicable Spec. R1815-B Para. 4.4.7 & 4.4.8. 


To prove that sufficient elevator control exists 
to attain take-off attitude at 90 and to show 
that elevator stick force during takW-off does not 
әхдеей the given limits. . 

Airplane shall be able to assume take-off attitude 
at 90% Ver, for all normal service loadings. 


With airplane trimmed for 1,25 Vo , the nose wheel 
lift off at 90% Үзу, shall not reqtire а stick pull 
force greater than 35 108, 


With airplane trimmed for 1.25 Ма, with C.G. in 
most aft position, the transition’frem take-off 
speed to 1.25 Мор shall not require а stick push 
force greater than 10 lbs. 


See taxi tests. 


1. Set elevator trim control for trimmed flight 
at 1.25 Vg, and record data during take-off 
with maxi G.W. for most aft G.G. position. 


Wote: Trim position for 1.25 Ус, oan be set with 
pilot!s test cockpit instrumentation, 


Longitudinal Trim Changes OVAC Index No, 1.1Р 
Apoliaable Spec. R 1815-В Рага, 4.61, 4.6.2 & 4.6.4. 


To determine longitudinal trim change due to effects 
of power and configuration, 


With the airplane trimmed for zero elevator control 
force at any given speed and using any combination of 
engine thrust, gear position or speed brake setting, 
it shall be possible to maintain the given speed with- 
out exerting push or pull forces on the stiok greater 
than 35 lbs. uhen the power, gear or speed brake 
settings are varied in any manner. 
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Longitudinal Trim Changes СТАС Index No. 1.1F 
Applicable Spec. В 1815-B Рага. 4.61, 4.6.2. & 4.6.4. 


With airplane trimmed in steady level flight with 
maximum power, it shall be possible to maintain the 
trim speed for one second following full extensicn 
of speed brakes with an elevator push force not to 
exoeed 20 lbs. or а pull force not to axoeed 16 lbs. 


1. Conduct at 12,000 ft. ” 
2. Trim airplane іп steady flight at trim spesds given 
below and perform operation listed under "variable," 


Trim Speed 

Speed Gear Brakes Pover Variable 
1. 1.4 Уз, Тр 10 1416 Ромег Gear Down 
2, 1.4 Vsg Up In 50% NRT Gear Down 
3.1.4 Voy, Down In 50% NRT Idle Power 
4. 1.2 V. Down In Max. Power Gear Up 
5. Vmax МТ Up In Level Fit. Мах. Power 
6. 1.2 Vg Down In Level Fit. Мах. Power 
7. “пах Мт Up In Level Fit. Idle Power 
8. 1.4 Ува Up Out Level Fit. Gear Down 
9. Trax [Over Up In Level Fit, Speed Brakes Qut 
Note: Vg based on stalling speed at = 0,75. 1518 


desirable that the trim change in item 3 be such 
that a pull foroe is required to maintain the 
given trim speed. 


Longitudinal Trim Change CVAG Index №. 1.1" 


Applicable Spec. В 1815-B Para. 4.6.3. 
Determine longitudinal trim change in sideslips. 


The stick force in pounds required to maintain trim speed 
in sideslips obtainable with 50 1Ъа. rudder pedal force 
or up to maximum attainable sideslip, shall not exceed 
numerically the value of the stiok force gradient in 
асое] егабей maneuvers ог 10 1bs., whichever is lower. The 
preferred variation of абок force in sideslip is for in- 
greased pull force оп stiek with increased sideslip. 


No special test needed, Measure and record stick force 
during tests for statio directional stability. 
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High Speed Requirements OVAC Index No. 1,7 
Avplicable Spec. В 1815-B Para. 4.5.1 


To demonstrate that no dangerous effects occur when 
the airplane is flown through the transonio speed range, 


The following adverse or dangerous effects due to aom- 
pressibility shall not occurs: 


1. Severe buffeting or shaking. 

2. Exoessive longitudinal trim changes or uncon- 
trollable recovery moments, 

3. Erratio or violent behavior of airplane or 
controls. 


Demonstration of compliance for high speed requirements 
will be accomplished concurrently with flutter tests, 


Statio Directional Stability CVAC Index No. 1.24 
Applicable Spec. В 1815-B Para, 5,2.1 


To prove that the airplane has positive rudder-fixed 
statico directional stability. 


The rudder-fixed static stability shall be such that 
rudder deflection from its trim position at zero bank 
produaes sideslip in the correot direction when per- 
forming a steady sideslip; that 15, positive (left) 
rudder deflection from trim shall produce positive 
(right) sideslip and vice versa, This requirement 
applies to all configurations and speed ranges listed 
in Table I, page 17, and in configuration PA with 
maximum power at all permissible speeds above Vsp . 

Рог angles ої sideslip between plus and minus 15 degrees, 
the angle of steady sideslip shall be approximately рго- 
portional to the rudder deflection from trim, For 
angles of sideslip greater than 15 degrees, increases 

in rudder deflection shall produce increases in the 
angle of steady sideslip up to full rudder deflection, 


1. Conduct at altitudes specified in Table I, page 17. 

2. Trim airplane for wingslevel flight in all of the 
configurations given in Table I, page 17, at the 
given trim speeds. 
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Test: Dynamic Directional Stability OVAC Index Но. 1.28 
Applicable Speo. R 1815-В Para. 5.1.1 


Purpose: To determine the damping of the yaw induced lateral- 
directional oscillation. 


Requirements: Damping shall be positive and shall be such that the 
time to damp to one-half amplitude and the period shall 
fall within the satisfactory area of the chart given in 
Figure 1, page 27. ‘There shall be no tendency for 
undamped small amplitude oscillations to persist. 


Deviation: Artifiaial damping devices may be used to meet the 
above requirements. 


Prooedure: 1. Conduct tests at altitudes specified іп Table І, page 17. 
2, Airplane to be tested in all configurations and trim 
speeds given in Table 1, page 17. 
3. Develop wings level yaw with rudder, applying 
aileron as necessary to keep wings level. 
4. Release rudder abruptly, return aileron to neutral 
and hold fixed. 
5, Record data until lateral-directional oscillations 
cease. 
6. Use manual mode ої oontrol. 


Test: Spiral Stability GVAG Index No, 1.20 
Applicable Speo. Я 1815-B Рага. 5.1.2 


Purpose: To demonstrate the airplane has satisfactory spiral sta- 
bility characteristics. 


Requirements: Spiral stability is not required but the allowable rate of 
divergence of the spiral mode with controls free shall 
not be so great that the spiral motion doubles amplitude 
in lesa than 4 seconds, This requirement applys to the 
conditions of Table I, page 17. 


Procedure: 1. Conduot tests in configurations and at the altitudes and 

trim speeds specified in Table I, page 17. 
2. Trim airplane oarefully in straight steady level flight 

for the conditions mpeo1fted above, Cause a small lateral 
displacement by slowly applying а small a41eron displacement 
(approximately 2-3 degrees) and record data during subse- 
quent airplane behavior. Perform maneuver with all controls 
free and also with all controls returned to neutral and held 
fixed following initial displacement. 
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Statio Directional Stability (Continued) СТАС Index No. 1.24 
Applicable Spec. В 1815-B Рага, 5.2.1 


3, Perform а straight steady sideslip, banking the 
airplane as necessary to maintain straight flight, 
іп inorsments of three degrees of rudder defleotion 
until limit side load faotor is reached, 

4. Stabilise at each rudder setting and record data. 


Direct manual mode of control. 


Statio Directional Stability CVAO Index No. 1,2А 
Applicable Spec. R 1815-B Рага. 5.2.2 


To determine adverse yaw prodwed during roll-outs 
from banked steady turns. 


Rudder-fixed static directional stability shall be sufficient 
to restriot the angle of sideslip dus to sudden application 
of aileron deflection to not more than one degree of sideslip 
per 5% of full aileron deflection, when rolling out of a 
trimmed steady 45° banked turü at 1.4 Узор in configuration 
б with power for straight and level fight at 1.4 Узор and 
in aonfiguration РА at 1.4 “Убор. 


1. Conduct in configuration G and in configuration PA 
at 10,000 ft, 

2, Trim airplane in configuration to be tested at 1.4 Убор 
in а steady 45° banked turn. 

3. Apply aileron deflections abruotly to rel] airplane 
into opnosite bank, holding rudder fixed in trim рові- 
tion, continue roll to 45° bank on opposite side. 

4. Resume a steady turn in trimmed flight, then reverse 
aileron displacement back to original turn again. 


NOTE: The limiting factor in conducting these tests is 
the side load. 
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Test: Rudder Control Effectiveness CVAC Index No. 1.28 
Anplioable Spec. В 1815-B Para. 5.3.1 
Purpose: To prove that rudder effectiveness is sufficient to 


maintain straight level flight in all configurations, 


Requirements: Maintain straight level flight for all configurations 
and trim speeds given in Table I, page 17, and also in 
configuration WO trimmed at 1.2 Ух. Maximum rudder 
pedal forces not to exceed 180 lbs. except Гог configura- 
tion WO where they shall not exceed 100 lbs. 


Procedure: No special test required. This wil] be demonstrated 
in other tests. Refer to static longitudinal stability. 


Note: Configuration МО 
Maximum Available Thrust—Gear Down-Trim Speed 1.2 MAE 


Test: Rudder Control Effectiveness СУАС Index No. 1.2Н 
Applicable 8960, R 1815-B Para, 5.3.6 


Purpose: To show that rudder oontrol is sufficient to overcome 
adverse yaw due to aileron action. 


Requirements: Rudder control shall be sufficient to overcome adverse 
yaw when airplane is rolled abruptly out of steady 45° 
banked turns in configuration G with power for straight 
and level flight at 1.4 Vscn and in configuration at PA at 
1.4 “св. 


Progedura: 1. Conduct at 10,000 ft, 

2. Trim airplane in configuration to be tested in a 
steady 45° banked turn at 1.4 Vsop. 

3. Apply aileron deflection abruptly to roll airplane 
into opposite bank using necessary rudder to prevent 
ekidding. Continue roll to 45° bank on opposite side 
or until maximum allowable side load factor is reached. 

4. Resume a steady turn in trimmed flight, then reverse 
aileron displacement back to original turn. 
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Directional Trim Control Effeotiveness СТАС Index No. 1.27 
Applicable Spec. В 1815-8 Рага. 5.6.3. 


To demonstrate that direational trim is sufficient to 
reduce rudder pedal force to zero for the given condi- 
tions. 


The directional trimming device shall be capable of 
reducing the rudder pedal forces to zero and/or trim 
for straight zero yaw wings level flight in the follow- 
ing configurations and speed ranges: 


Configuration Speed Range 
G 1.275; to Vnax practical 
P 1.2750 to Мрах practical 
РА 1.2Vsr to 310 МРБ 


No speoial test is needed. The above requirements will 
be demonstrated during tests for static longitudinal 
stability. 


Statio Lateral Stability СТАС Index No. 1.24 
Applicatle Spec. R 1815-B Para, 6.2.1 


To demonstrate that the airplane has positive dihedral 
effeots for the conditions specified. 


Right stick force and deflection is required to depress 
right wing when airplane 18 in right steady sideslip with 
the airplane trimmed for steady unyawed flight and vioe versa. 


This 18 required for all configurations and trim speeds 
given in Table I, page 17, and for configuration WO. 


Ко special tests are required. Data obtained from tests 


for statio direotional stability will demonstrate com- 
pliance with the requirements listed above. 
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Dynamic Lateral Stability CVAC Index No, 1,28 


Applicable Spec. В 1815-B Para. 6.1.3. 


To determine the damping of the roll induced lateral- 
directional oscillations. 


Same as for dynamic direational stability. 


1. Gonduct at altitudes apecified in Table I, раре 17. 

2. Airplane to be tested in all configurations and at 
all trim speeds given in Table I, Page 17. 

3. Abruptly deflect ailerons by sharp application of 
approximately one-eighth to one-quarter full lateral 
displacement of stick and immediately release control. 

й. Record data until lateral-directional oscillations 
cease, 

5. Use manual mode of control. 


Dihedral Effect СТАС Index Мо. 1.24 


Applicable бова. R 1815-В Рага. 6.2.3. 


To determine the aileron deflection required to overcome 
the dihedral effect in steady sideslip. 


Not more than 90% of full aileron deflection shall be re- 
quired to counteract the rolling moment produced by full 
available rudder pedal deflection in steady sideslips. 


No special testing is needed. Data will be obtained during 
tests for statis directional stability, 


Dihedral Effect 
Applicable “рес. В 1815-B Para. 6.2.5, 


CVAO Index Ко. 1.24 
To show that side Рогое due to sideslip 18 in the right 
direction. 


Right skidding turns shall accompany right rudder defleo- 
tion and vice versa, 


No special tests are needed. During steady 9190811058, show 
that an increase in right bank accompanies an increase in 
right sideslip. 
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Test: Alleron Control Effectiveness CVAC Index No. 1.2D 

Applicable Spec, В 1815-В Para. 6.3.4. 

Purpose: To demonstrate that the ailerons are sufficiently power- 
ful to produce peak roll rates іп a ruider-fixed roll. 
Requirements: The ailerons shall be sufficiently powerful to produce 
the following peak гої) rates with the rudder held fixed 
in the position required for steady flight prior to the 
roll. 
Config. Gear Power Speed Range Min. Acceptable 
Peak Roll Rate 
Pb 
P Up L.F. 1.14, to У ах NRT 59 7 090 
L Down Idle 1.195 to 1.57, Pb = 207 
5, 5, 27 
L Down Idle 1.1Ys Pb = 10 ft/sec 
Prooedure: 1. Conduet at 10,000' PA. 

2. Trim airplane at the required speed for the configura- 
tion to be tested іп 45° banked turn. Speed increments, 
‘configuration P - 50 MPH, increments oonfiguration L - 
10 МРН. 

3. After turn is stabilised, hold rudder fixed and apply 
full opposite aileron abruptly and hold until airplane 
is rolled into an opposite 45? bank, 

4. Repeat with roll іп opposite direation. 

Deviation: Peak roll rates at У лах NRT to be approved by МАРС. 
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Aileron Control Effectiveness СТАС Index No. 1.20 
Applicable Speo. В 1815-B Рага, 6.3.1 and 6.3.3. 


To show that rolling velocity produced by abrupt aileron 
action varies smoothly with aileron deflection and is in 
the correat direction. (Rudder fixed) 


The variation of angle of bank with time immediately follow- 
ing an abrupt control deflection shall always be in the 
correct direction. 


The maximum rolling velocity obtained by abrupt aileron 
deflection, with rudder held fixed in the trim position, 
shall vary smoothly with the aileron deflection from the 
trim position and shall be approximately proportional to 
the alleron, Deflection from the trim position. 


No special test needed, data obtained from tests for aileron 
control effectiveness will demonstrate above requirements, 


Aileron Control Forces СТАС Index, Ко. 1.25 
Applicable Spec. R 1815-B Рага. 6.4.1. 


To determine aileron oontrol forces during accelerated 
maneuvers. 


A11eron control force shall vary smoothly with atiak de- 
flection during rolling maneuvers and steady sideslips. 
Aileron control shall be free from shake and snatching 

tendency at any speed for any permissible acceleration. 


No speoial test needed, alleron control force data obtained 


from tests for static direotional stability and aileron 
control effectiveness will demonstrate above requirements, 
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АМ егоп Control Fffectiveness CVAC Index No. 1.2D 
Applicable Spec. R 1815-B Para, 6.3.2 


To determine the magnitude and time lag of the peak 
rolling acceleration. 


Requirements: Тһе peak value of rolling acceleration shall not ocour 
later than 3.75 T/4 seconds or 0.1 seconds whichever 
48 greater after full aileron defleation is reached in 
а rudder-locked roll in configuration б with level 
flight power at 1.2 Ysg 


No speoial test needed; data obtained during tests 
for aileron control effectiveness will demonstrate 
above requirements, 


Test: Lateral Trim Control Effectiveness СТАС Index №. 1..2Р 
Applicable Spec. В 1315 - В Рага. 6,6,2 and 6.6.3. 


Purpose: To determine lateral trimming effectiveness, 


Reguirements: The aileron trim oontrol shall maintain a given 
setting indefinitely unless changed intentionally. 


The lateral trim control shall be capable of reduc- 
ing the aileron control force to zero for the same 
conditions given for directional trim control effec- 
tiveness, page 30. 


Procedure: No special test needed, Trimming effectiveness for 
all speeds with wings level will be determined during 
tests for statio longitudinal stability. 
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Test: Stalling Characteristics CVAC Index No. 1.4 
Applicable Speo, В 1815-В Para. 7.1.1, 7.1.2, 7.1.3 and 7.3.1. 


Purpose: To demonstrate that the airplane exhibits no abrupt 
changes in flight characteristics in the region of 
maximum lift coefficient. 


Requirements: 1, For purposes of stalling charaateristios, demonstration 
only, the stall shall be considered to be identified 
by full up elevator deflection. 

2, If 1+ вап be shown that the alroraft exhibits no abrupt 
changes in flight characteristics in the region of maxi- 
mum lift coefficient, the complete stall shall be coin- 
cident with the minimum speed in straight flight or the 
maximum acceleration in turning flight. 

3. The airplane shal] exhibit no excessive downward pitoh, 
excessive roll, excessive loss of altitude, or excessive 
delay in recovery from the stalled flight condition as 
defined above, 

4. The stalling requirements shall govern for both straight 
and turning flight Гог all service loading conditions 
in the following configurations: 


Cruise GR 
Glide G 
Land L 
Power Approach PA 


оседиге: 1. Trim airplane in straight, steady, level flight іп the 
following configurations: 


Configuration Trim Speed Power Setting titude 

Power for level 

ся М = ,85 flight at M=,85 12,000 & 30,000' РА 

G 1.4 Ysg Idle 20,000' PA 

L 1.4 75, Idle Minimum Safe Altitude 
Power Гог level 

PA 1.4 Vs, flight at 1.4 Ys, Minimum Safe Altitude 
Power for level 

P 1.4 Sep fllght at 1.4 Уз, Speed Вгакев Extended 
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Procedure: 


Test; 


Purpose: 


Requirements: 


Procedure: 
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Stalling Charaeteristios (Continued) CVAC Index No. 1.4 
Applicable Spec, R 1815-B Рага. 7.1.1, 7.1,2, 7.1.3 and 7.3.1. 


2. Trim airplane in each of the conditions specified above 
and gradually reduce airspeed by pulling back on stiok 
until maximum elevator deflection is reaohed。 The 
rate of decreasing speed should not exoeed 1 MPH per 
second, 

3. Trim airplane as for (1) above and perform ooordinated 
turns in which the maximum positive load factor (п = 
5,33) 1s reached, 

4. Perform іп direct manus! flight mode. 


Note: Ус used for trim will be based on а stall speed at 
%, «0,75 and not on the stall speeds as defined in 
в requirements above, 


Power Control System Operation СТАС Index No. 4.6 
Applicable Spec. R 1815-В, Рага, 8.4.1 


To demonstrate satisfactory operation of the control sys- 
tem when either the primary or secondary hydraulio system 
fails. 


In trimmed level flight in configuration P at 10,000 7%, 
at all speeds between 1.4 Vsa and Уллу, abrupt failure of 
either the primary or secondary hydraulic systems shall 
not result in out of trim conditions exceeding the follow- 
ing limitations: 


Elevator: + 1/25 accelerations - controls free 

Rudder: waintain zero sideslip with no more 
than 100 pounds pedal force. 

Ailerons: rate of roll not to exceed 59/860 
with controls free. 


Compliance with the above requirements vill be demonstrated 
during ground test and subssquent flight test. 
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Test: Flight Control System Operation CVAC Index No. 4.6 
purpose: To evaluste the components of the oontrol system. 


| Requirements: Тһе components of the control system ан listed below shall 
\ орегафе іп ап acceptable manner under all flight conditions. 


оседиге: The data required will be obtained concurrently with other 
tests. No sneoial tests are required for this evaluation 
which will be obtained from qualitative and quantitative 
| data, Тһе items to be evaluated аге listed belov. 
| Rudder Pedals (Directional) 
| 1. Travel 
| 2. Comfort 
| 3. Relation to surface travel 
| Rudder Peda1 Adjustment (Direotional) 
| 
| 1. Gmfort 
| Rudder Pedal Force Sensing Flements (Directional ) 
| 1. Force va. Surface Deflection 
2. Summing and Differentiation 
3. ¥nvironment Effects 
4. High Speed Limitations of Rudder Deflection 
Stretch Spring (Directional ) 


і 1. Stretch vs. Pedal Force vs. Rudder Position 
| . 2. Environment 


Trim Motors (ALL) 


1, Rate 
2. Sensitivity 


Manual Mode Trim 


1. Rate 
2. Sensitivity 
3. Stability 
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Flight Control System Operation (Cont'd) СУАС Index No. 5,6-1 
"4" Pot (Directional Longitudinal) 

Pressure ув. airspeed and/or regulated press 

Effect of Attitude, Yaw, Load Factor 

Control Forces vs. pressures and position from trim. 


Pressure Regulation (Directional Longitudinal) 
Pressure sensed vs, airspeed 
Regulated Press уз. Sensed Ргезвиге 
Effect of Attitude, Yaw, Load Factor 
Valve Follow up Lock out (ALL) 


1. Rate of operation 
2. Breakout forces 


Servo Valve Actuator (ALL) 
1. Rate of operation 
2. Гара 
3. Stability 
4. Lockout operation 
Servo Valve Operation (ALL) 


1, Valve deflection vs. surface travel rate 
2. Stability 


Surfaces (ALL) 
1. Lag behind servo valve operation 
Control Stick (Longitudinal, Lateral) 
1. Comfort and room 
2. Position relative to surface deflections 
3. Play 
Aileron Feel Spring (Lateral) 


1. Force va, deflection vs. airspeed 
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SECURITY INFORMATION 


Flight Control System Operation (Cont'd) CVAC Index Ко, 4.6-1 
Friction (ALL) 


1. Effect of control force sensitivity 
2. Effects of Environment 
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MEASUREMENT GROUPS 


General 

Performance 

Engine cooling 

Longitudinal dynamic response 
Lateral dynamic response 
Directional dynamic response 
Control system operation 

Flutter analysis 

Structural cooling 

Angle of attack and yaw calibration 
Engine operation 

Low pressure pneumatic system operation 
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CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
SAN DIEGO DIVISION 


CONFIDENTIAL 


SECURITY INFORMATION 
УР-102 No. 53-7994 
Flight Test Program 
MEASUREMENT GROUPS 


Group Ne. 1 
Туре Testi General 


до 。 つの ひ ゆ か MO ピロ 


25 


12 


Measurement 


Airspeed 

Mach Number 
Preseure Altitude 
Attituie 3 Axes 
Time of Day 
0.4.7, 

Engine RPM Ко 


Recording 


Photo 
Pilot's 
Photo 
Photo 
Photo 
Photo 
Photo 


Turbine Discharge Pressure РТ” 
Nozzle Position Indication 


Photo 
Photo 


Photo 

Photo 
Photo-Osc. 

Ріїоб'я 


Angle of Attack 
Fuel Remaining 
Normal Accelération Pilot's Panel 


Group No, 2 


Type Testi 


Performance 


Group (1) 
Speed Brake Positions 


Fuel Flow to Engine 

Total Fuel Flow 

Engine RPM (Ну) 

Engine Inlet Total pressure 
Engine Inlet Temperature 
Turbine Discharge Temperature 
Elevon Surface Positions 
Rudder Surface Positions 
Norm] Acceleration С.б. 
Longitudinal Acceleration 
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Range 


50 = 700 mph 
.5 = 1.5 

0 - 60,000 ft. 
Sweep Second 
-589 +1 22°F 

0 - 7000 rpm 


0 ~ 200 іп. 
On - Off 


-5 «259 
0 - 1000 gals. 
+125 -5g 


- 60° 


0 

0 - 26 gpm 
0 - 52 gpm 
О - 7000 гра 


= 200 in.Hg Abs 


+300°F -969Т 
0° - 1830F 
+359 -209 


"+ 25° 


1106 
125 


20-8-101 
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Group No. 3 
Туре Test: Engine Cooling 


Measurement Recording | Верде 


Qroup (1) — ーーーー 

Fuel Flow to Engine Photo 0 - 26 gpm 

Total Fuel Flow Photo 0 - 52 gpm 
Engine RPM (81) Photo 0 = 7000 rpm 

Air Inlet to Engine Total Pressure Photo O - 200 in.Hg Abe 
Мг Inlet to Engine Total Temperature Photo +300°F «96°F 
Inter Compressor Total Pressure Photo 0 = 200 in.Hg Abs 
Inter Compressor Total Temperature Photo 0 - 1830°F 
Compressor Discharge Pressure Photo О - 400 in.Hg Abs 
Compressor Discharge Temperature Photo 0 - 1830°F 
Turbine Discharge Temperature Photo 0 - 1830°F 

Frame Temperatures Telemeter О = 480°F 

Fuel Control АЗг Temperature Telemeter 0 - 212°F 

Engine 011 Іп Temperature Telemeter С - 480°F 

Tail Ріре Surface Temperature Telemeter 0 - 1830°F 

GLA Ignition Temperature 

Aft Firewall Fuselage Pressure Telemeter О - 15 peta 


О О бо Оаро N P= 


ы 


Group №. 4 
Type Test: Dynamic Response Longitudinal 


Group (1) 3 

Longitudinal Trim Position Photo +12.5° «29 
Elevon Surface Position Риоёо-Овс, | 342 «19? 
Speed Brake Positions Photo о - 60° 
Static Pressure Eleyon "Q" Pot Photo 0 - 60,000 ft, 
Differential Pressure Elevon "Q" Pot Photo 

Programmer Longitudinal Signal Output Osc, 

Elevon Valve Spool Positions Osc. 

Longitudinal St4ok Position Овс. 

Pitoh Rate Osc. 

Pitch Acceleration Ове. з 3 ВАр/пас, 2 
Pitch Attitude 086, +902 

Angle of Attack Оас. +250 -59 
Piteh Патрег Signal Ове. —— 
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Group No. 5 
Type Test: 


Group (1) 


Yaw Rate 


Lateral Trim Position 

Rudder Surface Position 
Pitch Attitude Ове. 
Roll Attitude 088. 
Angle of Attack Ове. 
Angle of Там 
Normal Acceleration at С.С. Ове, 
Yaw Damper Signal Овс. 
Yaw Acceleration Ове. 


Elevon Э ггасе Positions 
Elevon Valve Spool Positions Ose. 
Lateral Stick Position 


SECURITY INFORMATION 


Dynamic Response (lateral) 
Measurement 


Recording 


Photo 
Oec. 


Ose. 


Ose, 


Ово. 


Latera] Stick Force 086, 


Roll Rate 


086, 


Roll Acceleration Озе. 


Elevon Actuators Positions 
Programmer Lateral Signal Output 


Group No. 6 


Photo 
Osc. 


Туре Test: Dynamic Reaponge (Directional) 


Group (1) 


оо O -2 Own ым 


EK 


Rudder "Q" Pot Differential Pressure 
Speed Brake Positions 

Rudder Trim Position 

Rudder Surface Position Ове. 
Angle of Attack Nose Boom 
Programmer Output (Yaw) Ове. 
Lateral Acceleration 
Yaw Damper Signal 
Rudder Pedal Position 
Direction Control Force 


Photo 
Photo 
Photo 
Ове, 
Овс. 


086, 
Ове, 


Rudder Control Valve Spool Position 050. 


Yaw Rate 
Yaw Angle 


НЕС 


Elevon Surface Positions 


Rudder Control Velve Servo Actuator Pos. Ове. 
Yaw Acceleration 


Osc. 
Ose. 
Osc. 
Ose. 


(Continued next page) 
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MODEL 8 
РАТЕ 


Range 


13? 
225° 
1902 


- + 1759 


+ 25° -59 
5159 
#108 


1.5 RAD/sec.2 
3257 /зес. 
+340 19 
3,125" 

1209 

+100 lbs, 
1300? /вес. 

:3 RAD /вес.^ 
+359 -209 


О - 5000 раі 
с - 60° 

25° 

225° 

+ 25° -5° 


168 


23.75 in. 

0 = 300 lbs, 
3,125 іп, 
1.120 in. 

1.5 RAD/sec.2 
5259 /вес. 
1159 

+342 -19° 
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Group No. 6 (Continued) 
Type Test: Dynamic Response (Directional) 


Measurement Recording | Range 


| 18 Pitch Rate £60? /sec. 
| 19 Roll Rate 

| 20 Holl Attitude 

| 21 Directional Heading 


Group No, 7 
Type Test: Control System (Operation) 


Group (1) 

Elevon Surface Positions Photo 

Elevon Surface Positions Ose. 

Rudder Surface Position Photo 

Rudder Surface Position дас. 

Longitudinal Тгіп Position Photo 

Lateral Trim Position А Photo 

Direotional Trim Position Photo 

Rudder "Q" Pot Total Sensing Pressure Photo 

Rudder "4" Pot Differential Pressure Photo 0 - 5000 psi 
Elevon "4" Pot Differential Sensing Pres.Photo 50 - 700 mph 
| Engine RPM № Photo 0 - 7000 rpm 
Yaw Damper Signal Osc. ーーーー 

Rudder Pedal Position Osc. 23.25 іп, 
Longitudinal Stick Position Све. +20° -99 
Lateral Stick Position 086, 1209 
Longitudina} Stick Force O80. £150 lbs. 
Lateral Stick Force Ове, £100 lbs. 
Rudder Pedal Force Osc. О - 300 ibs. 
Rudder Control Valve Spool Position Ове, 8.125 in. 
Elevon Control Valves Spools Positions Osc, #.125 in. 
Rudder Control Valve Servo Actuator Pos. Ове. 4.120 Да. 
Elevon Control Valve Servo Actuator Pos. Osc, 2.120 in. 
Angle of Yaw Osc-Photo 3159 

Angle of Attack 0me-Photo +25° -59 
Pitch Damper Signal Osc. 

Hydraulic 011 Temperature Telencter 0 - 212°F 
Rudder pedal force Signal Output 080, ---- 


мо са CON xn م‎ юм 
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Greup Мо, 8 
Туре Test: Flutter Analysis 
Measuregent 


Group (1) 

Elevon Surface Position 

Rudder Surface Position 

Wing Vibrator Signale 

Vertical Accelerations Winge & 

Ele yone 

| Lateral Accelerations Fin 

Wing Vibration 


Group Мо, 9 
1 Туре Testi 


Group (1) 
Fuel Flow to Engine 
Total Fuel Flow 
Engine RPM (N1) 
Turbine Discharge Temperature 
Frame Temperatures 
| Rear Spar Carry Through Temperatures 
| Wing Spar #5 
Drogue Chute Pan Temperature 


Structure Cooling 


Group No. 10 
Type Test: 


1 Group (1) 

2 Angle of Attack Nose Boom Aft 

3 Angle of Attack (Fuselage) Multiple 
4 Angle of Yaw (Fuselage) 


Group No. 11 
` Type Testi 


Group (1) 

Fuel Flow Engine 

Fuel Flow Total 

Engine RPM (Ni) 

Engine Inlet Total Pressure 
Engine Inlet Temperature 
Turbine Discharge Temperature 


Engine Operation 


Recording $$$ Range 


Photo-Oso. 
Photo-0so. 
Osc. 
Osc, 


+34° «199 
1259 ' 


155 


Osea, 
Pilot's 


+56 


Photo 
Photo 
Photo 
Photo 
Telemeter 
Telemeter 
Telemeter 
Telemeter 


0 - 26 gpm 
0 = 32 gpm 

0 - 7000 rpm 
0 ~ 1830°F 

О - 480°F 

0 - OF 

0 = 480°F 

О - 48O°F 


Angle of Attack and Yaw Calibration 


Photo 
Photo-Ose. 
Photo 


Photo 
Photo 
Photo 
Photo 
Phato 
Photo 


0 - 26 gpm 

0 = 52 gpm 

0 - 7000 rpm 

О = 200 in.Hg Lbs 
+300° -969F 

0 = 1830927 


(Continued next page) 
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Group No. 11 (Continued) 
Type Test: Engine Operation 


eme Recording 


8 Inter Compressor Temperature Photo 
9 Inter Compressor Total Pressure Photo 
10 Compressor Discharge Temperature Photo 
12 Fuel Pump Inlet Pressure Tolemeter 
12 Engine 011 In Temperature Telemeter 
13 Engine O11 Pressure Teleme ter 


Group Мо, 12 
Туре Test; Low Pressure Pneumatic System 


Group (1) 

Cockpit Pressure Pilot's 
Generator and Aiternater Temperatures Telemeter 
Air Pressure to Fuel Tanks Telemeter 
Fuel Tank Regulator Air Sensing Tenps.Telemeter 
Fuel Inlet Temperature R & L Wing Telemeter 


CONFIDENTIAL 


SECURITY.INFORMATION 


x 
| 
| 
| 
| 
| 
| 
| 


FORM 1.1. 


CONVAIR - ЗАН DIEGO 


но. Test 
1.5 Low Speed Taxi Teste 


1.5 High Speed Taxi Tests 
1.12 Shakedown Flight Testa 


2,1 Airspeed Calibration - Low Speed Range 


2.1 Airspeed Calibration - High Speed Range 


5,0 angle of Attack and Angle of Там 
Pickup Calibration 


1,8  Flutter and Vibration Тевфа 


1.7 Dynamic Response Tests 


1.12 Preliminary Flight Characteristios Tests 
4.16 Fuel Tank Pressurization System Tests 
4.2 Drogue Chute Deployment Tests 

4.1 Emerg. Ram Air Hyd. Power Unit Tests 
2.9 Fuel Consumption Testa 


3.0 Emerg. Fuel System Operation Tests 


4.14 Speed Brake Teste 


ҮР-102 No. 52-7994 FLIGHT TESI 
CONFIGURATION 


Trim 


Gonfiguration Speed Speed Range 


Clean — 
Clean — 
Speed Brakes 

Extended - 
1.0. Extended 
Glimb Ме „80 
Dive M»1,3 
A - 


0-60 


0 - Т.о. 


ressure 
titude 


Ground 


Ground 


500 МРИ(ТАЗ) Up to 
20 1 


150-350 МРН 


150-350 МРН 
150-310 МРН 


M=.85 


130 МРН to 
Зах 


Clean-Level Flt. Мэ,709 То Vinay 


Clean-Level Flt =- 


Clean-Level Fit =- 
АМ - 
Оп ground — 
Level Flight, ах 


Clean = 


Аз required - 


0 = Wax 
30 4150 МРН 
V Land 


з 
Optional 


Optional 
Optional 


Ground ~ 
Service 
Ceiling 
Service 
Ceiling 
to Міл. 
Pull-out 


Optional 


20,000! 


Раде 47 
Верогі №. 20-8-101 


Model 8 
ПОНТ TEST PROGRAM Date 
Meas, Est, Est. 
C.G. Req'd. Flt. Oslendar 
GW. $ МАС (Instr. Hrs. Period Remarks 
Groups) From To 
T.O, Result. 39749 0 10/53 11/53 
+11+12 
T.O. Result, n 0 10/53 11/83 
Optimum Result, АМ 2 10/53 11/53 
O! 
Іова) Optimum Result. 2+10 With pacer aircraft 
Optimum Result. " 1.5 10/53 11/53 
Optimum Result. * 
T.O. Result. " With гадаг and radio 


3 10/53 3/54 gonde weather data 


Result, Result, 0" 


Ха Optional Optional " 3 10/53 6/54 


Corres- Result. 298 16.5 10/53 3/54 ‘Initial speed. Speed 


ponding then to be increased by 
to 604 М = „10 and test cont. 
Fuel 510% 

- - 4+5+6+7 30 12/53 6/54 Details of this test not 


available 
Optimum Result, 4+56+7 6 11/53 12/53 
- - 12 1 10/53 3/55 
Lending Result, 2 0 10/53 11/53 
Optimum Result, 2 0.5 10/53 11/53 


- - 2411 2 10/53 3/55 Testa to be conducted сопе 
currently with other tests 


Optimum Result, 2+3+11 „5 12/53 1/54 


Optimum Result, 2 1 5/54 3/55 
Landing Result, 


CONVAIR - SAN DIEGO 
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SECURITY INFORMATION 


Test 
Static Longitudinal Stability 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
Longitudinal Control Effectiveness 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Directional Stability 
Rudder Control *ffectiveness 
Statio Lateral Stability 
Dynamio Lateral Stability 
Static Longitudinal Stability 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
Longitudinal Control Effeativenass 
Longitudinal Trim Change | 
Static Directional Stability 
Dynamic Directional Stability 
Rudder Control Effectiveness 
Static Lateral Stability 
Dynamic Lateral Stability 
Static Longitudinal Stability 


Longitudinal Control Force 


Configuration 
Miso. Trim Ргева, 
Itema Speed Speed Range Alt. см. 
Cruise М-,85 Мэ,7 to 12,000 Мо 


practica 30,000 Servi 


Power on L.F.atNRT 


Clean Мз.93 
Level Flight Corresp, ------ 12,000 Corres 
50% МАТ ~ 3 
fue 
Dive M 5,95 ーーーーーー 45,000 7.0 


15,000 


CONFIDENTIAL 


ану Ту INIT ORATION 


` Mens, 
Req'd Eat, 
C.G. (Instr, Flt. 
Я МАС. Groups) Hrs. 
Result, ie | .5 
4+7 5 
4+7 .5 
4+7 .5 
4+7 .5 
6+7 ・ う 
6+7 45 
6+7 .5 
5+7 .5 
5+7 .5 
4+7 .5 
4+7 45 
4+7 «5 
4+7 .5 
4+7 .5 
6+7 .5 
6+7 .5 
6-7 .5 
6+7 .5 
6+7 45 
4+7 .5 
4+7 .5 


Estimated 
ба1епйаг 
Period 
From To 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 
3/54 3/55 


3/54 3/55 


Page 48 
Report Мо, 20-8-101 
Model 8 

Date 


Remarks 


б.б, shift due to change 
in attitude. 


Increase speed increments 
of 50 mph. 


GONVATR - ЗАМ DIEGO 


СУАС 


Index 


No. 
1.2А 
1.24 
1.28 
1.28 


1.12 


Test 
Statio Directional Stability 
Statia Direotional Stability 
Rudder Control Effectiveness 


Rudder Control Effectiveness 


Longitudinal Trim Changes 


Miscellaneous 
Power-On 
Ромег-ол-арргоаа! 
Glide 


Power-on-approaoh 


Idle Power 
50% NRT ' 
T 
Max. Povér 
Level night 
Level Flight 
Level Flight 
Level Flight 
Level Flight 


Trim Speed 


14. 
1.4 Yso" 
145 
1.4 Tg," 


1.4 “ва 
1.4 Ува 
1.4 Үз, 
1.2 vs, 
Тах NRT 
1.2 Үз, 
Қат NRT 
1.4784 


aax 


YF-102 No. 52-7994 FLIGHT TEST PROGA 


Configuration 
Press. 
Speed Range Alt. 
------ 12,000 
------ 12,000 
------ 12,000 
------ 12,000 
Geer Brakes 
Up In 12,000 
Up In 12,000 
Down Іп 12,000 
Dom In 12,000 
Up In 12,000 
Down Іп 12,000 
Up In 12,000 
Up 0% 12,000 
Up Out 12,000 


ом 
7.4 
т.) 
т. 
т. 


т. 
т. 
т. 
T4 
т. 
т. 
T.d 
т. 
т. 


б.б. 
% MAC 


Result 


Meas. 
Req'd 
(Instr. 
Groups ) 


6+7 
6+7 
6+7 
6+7 


4+7 
4+7 
4+7 
4+7 
4+7 
4+7 
да? 
4+7 
47 


Est. 
Cy 
Hrs. From То 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/55 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
45 3/54 3/55 
415 3⁄5, 3/55 


Remarks 
Adverse yaw tests, 


“Trim in 45° banked steady 
turns. 


CONVAIR - SAN DIEGO 
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ҮР-102 Но. 52-7994 Flight Test Progr 


i СТАС Configuration 
| Index Міво. Trim 
і Ко. Test, Items Speed Speed Range 
1.14 Statio Longitudinal Stability Power Approach 172 MPH (АХ permissible враеда12 
above Vg, 


1.10 Dynamic Longitudinal Stability 
1.10 Longitudinal Control Force 

1.16 Longitudinal Control Effectiveness 
1.1F Longitudinal Trim Change 

1。2A Statio Directional Stability 

1.28 Dynamic Directional Stability 


1.20 Rudder Control Effectiveness 
| 1.24 Statie Lateral Stability 
1.28 Dynamio Lateral Stability 
1.14 Static Longitudinal Stability Landing 200 МРН 
1.10 Dynamic Longitudinal Stability 
1.10 Longitudinal Control Force 
1.1% Longitudinal Control Effectiveness 
1.17 Longitudinal Trim Change 


1.24 Statio Directional Stability 

1,28  Dymanio Direotional Stability 
1.20 Rudder Control Effectiveness 

1,24 Statio Lateral Stability 

d 1.28 Dynamic Lateral Stability 


1.4 Stalling Characteristics Cruise М = „85 12,000 
Power-On 1.4 Увод Min, 8 
Glide 1.4 Vsa 20 
Land 1.4 Vg, Min, 84 
Power Approach 1,4 уся жп. 54 
4.6 Power Сопфгої System Operation Power-On То be speci- 1.4У5,-У 12 
а” шах 
fied later 


ІШЕТІН ЕЕЕ АТА ЛА АГА АРА uh 


ee 


Їл. Safe 418. 
1 20,000! 


йл, Safe Alt. 
12,000 


б.б. 
X MAC. 


Result, 


Meas, 
Req'd 
(Instr. 
Groups) 


487 


4+7 


4+5+6+7 


Раке 50 
Report Но. 20-8-10 


Мойе1 В 
Date 
Est, 
Est. Calendar 
Flt. Period 
Hrs. From То 


.5 3/54 3/55 


.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
・5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 

‚5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
.5 3/54 3/55 
2 38633 
2 3/56 3/55 
.5 3/54 3/55 


3/54 3/55 


Remarks 


CONVATR - tee auge I 
CONFIDENTIAL 


СЕС DITE INFORMATICS: 


Miso. 

Test Itens 
AH1erop Control Effectivenesa Power-on 
Aileron Control Pffectiveness Landing 
Static Longitudinal Stability Dive 
Dynamic Longitudinal Stability 
Longitudinal Control Force 
LongiiOóhtrbl Effect! тепета 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Direotional Stability 
Rudder Control Effectiveness 
Static Lateral Stability 
Dynamic Lateral Stability 
Static Longitudinal Stability Glide 


Dynamic Longitudinal Stability 
Longitudinal Control Force 
Long. Oohbrol Effeativenesa 
Longitudinal Trim Change 
Static Directional Stability 
Dynamic Directional Stability 
Rudder Control Effectiveness 
Static Lateral Stability 
Dynamto Lateral Stability 


Configuration 


Trim Speed Speed Range 


* 1.1 Yag-Vmax. NRT 


* Ld Wy, 1.4 та, 


Al All permissible 
Dive Speeds speeds above Va o 


1.4 Yag 


CONFIDENTIAL 


отету ту INFORM STON 


| 
ҮР-102 Ко. 52-7994 Flight, Test, | 


411 permissible speeds: above Yan 
(50 mph 4 погетепфа 112, 000 
All permissible speeds above д 
(25 mph іпегетепіе)30,000 


n 


1 


| 
Pod 
12,000 í 


12,000 


Fran 
30,000 


| Раде 
| Report Мо. 20-8-101 


i Model 8 
ав Равна Date 
j Меза. 
Н Req'd Est. Calendar 
ў с.б. (Instr. Mt. Period 
Ч бу, Я MAC Groups) Hrs. From То Remarke 


1 Т.Ю. Result, 5+7 .5 3/54 3/55 Trim in steady tunne at 
' 50 mph increments 


т.о. 5+7 .5 3/54 3/55 10 mph inorenents 
Formal, 4+7 1 3/54 3/55 
шини 4+7 1 3/54 3/55 

437 1 3/54 3/55 
4+7 1 3/54 3/55 
4+7 1 3/54 3/55 
6+7 1 3/54 3/55 
6+7 i 3/54 3/55 
6+7 1 3/54 3/55 
5+7 1 3/54 3/55 
5+7 1 3/54 3/55 
Ysg 4+7 5 3/54 3/55 


4+7 6 3/54 3/55 
4+7 .5 2/54 3/55 
4+7 .5 3/54 3/55 
4+7 .5 3/54 3/55 
6+7 .5 3⁄5, 3/55 
6+7 .5 3/54 3/55 
6+7 .5 3/54 3/55 
547 .5 3/54 3/55 
5+7 .5 3/54 3/55 


В. Е. Strayer 


aject: Flight Test Status Index 


$ purpose of this report is to establish a flight 
КК and balance system for each Р and ТЕ-102А Airp 
»erimental Flight Test at Edwards Air Force Base а 
'се Base. All test planning reports, number and t 
tests are completed and final data reports publis 
шет will be entered, balancing the test request. | 


жав and report entries will he the reaponsibilit- 


FILE (OF 
ыы Й 
C О N У А I R 

A DIVISION OF GENERAL DYNAMICS CORPORATION 

5 АМ DIEGO 


ANALYSIS 


PREPARED BY A DIVISIEN ог GENERAT DYNAMICS ССПРОПАТОН REPORT NO. ЕРТ-Р-8-583 


СНЕСКЕО ВУ 
REVISED BY 


FORM 1612.4 


CO NV А І В PAGE 1 


SAN DIEGO MODEL 


DATE 1 August 1957 


To: Flight Tegt Planning Engineers 
From: R. Е. Strayer 


Subject: Flight Test Status Index 


The purpose of this report is to establish a flight test report index 
check and balance system for each F and TF-102A Airplane assigned for 
Experimental Flight Test at Edwards Air Force Base and Hoiloman Air 
Force Base. All test planning reports, number and title, will be listed. 
As tests are completed and final data reports published, the report 
numner will be entered, balancing the test request. 


Status and report entries will be the responsibility of the Planning 
Engineer. 5 


В. Е, Strayer 
Flight Test Group Engineer 


M 


"зарзвуртжої 


29/pre Ахептиттола soquoTDUI + 


9-Т өзц3үүд Éiwumng 
зае ATTA hgg- 


9-т взц8тта Алета 
3891, ATTA 90-9-4974 


9-Т 83987 Асойлав 
382$ ЗРНА 9-9-47» 


9-т UTE Хлчашае 
483E METTI “ар-втан 


get SPFA Слет 
ззат зчатта ‘53-9-ая 


9 - T BBTA Kxvmmg 
звер MAFA "пром Я 


аки ту SON 


CECE SELE 


"рађен “5314 "393 


. B66L 


рәттәопе? 


:01 99449161841 


peşe [duos 


4uexmo 


алт 


че 


ваяәт, guemfoTdag る SATO mBo “ет 
$4893 атап ханод оттпагрАЦц aye шел Допэейлетн "ТІ 
4 


838621 megAS чотаеттуловвәда Xe TONI “ОТ. 


ゃ 
9180; 5274859458594 QUETTA Алептрартола “6 


3891 esuodsay оршеша “8 
эопешоўаей зивтажре Аачориртола | 71 


94893 потувлара pue 123914 “9 

порзелаттво GrGIOTG жә Jo staae pue хозўзе Jo этапу "G 
| pode WITH = чорувлартво PeodBrTV “а 

peads лот - чотэвааттед рэе4 гүү ^o “4 

3853 3484 чаороцецв “Е 


завет Frey, pesdg вън “е 


84894 реє) рэзба лот ст 


SISIL «НОГІА І ЯЗУНА 


(566), Peppe 83829) рецевло рэзэтэр *озоха 918014 
10т-0-22 WéOl-JX TEPON 


— 1651-25 N/S eowrdarw 


Т едва 


одета weg - WIVANOO 


“вату зу TEN 
Jo/pus Хлєтүшүүөл4 везвотрат» 


9 = т “вт 
AreUms 1591 3489714 18-8- 448 


*9 -Т “вата 
£remmmg 1901 348714 “78-8-44ж 


ЗЕМАНЯН 9 SO 
“АЯН ‘sven 


53691 10243909 pue 44T て TGB4S “9T 

3359$ Sprq peedg 761 

` •вувеђ потувлодо шәҙеів төп; Хоцедлеця “ўт 
83893 uorI4dunsuo» Teng ЕТ 


~ 


(S664 рерре 83893) pout ратетер "CFO пеайога 


wj O я о | 02 |” 

зір о Е = 

“181818 5 ТОГ-8-02 7 ў tepok 

е] 2 |Р.|3|Б 

219 -i Ф 5 о 

Pil el ele 2 ge 79661-09 N/s өчөү лүү 
о. 

P 3 

8 = - o2erQ чес - НТҮЛХОО 

Бан: ust eu dcm. eu E ам inco erm o 

Євс-в-4-143 ма | Pe, Ty NES 


0765-2-07 

‘sted buy потъвлартво рәәйелру 
Jo Ётешшае ё-Н5-108-8-4Я 
“өңің "1090 "уд 
085“8Т52150158995756-106-8-02 
длодец 

"дао “ута “02 рив 61-106-8-07 


789801 лепта 

398714 JO вттпвән ЄТО-2707 
“өкін “ләйо “ата "OZ рае ЧД 
9t*ot*e 5449565956“2-109-3-02 
ввеццЭпоу в/у з6е-8-да 

“кін "дедо "тя 

“опт ‘oz "пу *z-TOS-8-02 
"3ду *zedo “314 %7-106-2-02 
“зу •ледо "та 52-109-8-22 
"аду "лед "та зт:6-106-8-07 


*310dey 
"додо" т458Т GT 9*6 5Т-109-8-07 


"Заң "додо “ута "10978707 


ЗЕНОН 2 SONSM 
` aqu “зунукян 


у Я сувя 
рэўтээцв9 


гот реллејаувај 


| 

4 

Џ 

— 
"г. bey 


потувлартво peedearV “8 


чорувлата риз estoy 3743000 166-в-дя 74 
фпешелпввец теле] әѕұоү 090-8-44 “з °g 


чорувлата рив дөзааТЯ "/, 
4013859490 quəudynbq eurZug "9 
чотуветлаєвола лает тәті “с 
чотуеледо вявла peedg “7 


101384840 Tozquoo euTBu7 “С 


чотувитвая 101191940 81838 "г 


"41790 FSMIGL OFFS СТ 


SISIL фногта I Я5УНА 


III "ТІ “Т оваца 1828024 


о ~ 
9 Е 
8 Е Е0Т-8-22, үгот-лд “РЭЙ 
° Ф ーー 
т Т еЗ 75662-66 N/s 9четчату 
59 
| оЗета чес - MYVANOO 
БЕРЕ ин M 
685-8-4-143 


001181940 лоор КЕҢ BTTSSTN "£l 


OBL 
5664725 N/S гот-ах 
"абу чотуватеая II 96944 Jvcn X II оваца AYSO “ет 
"sq ‘ 
әде пте146 ФТІ Ват zZ47-3-43 
оро тату 2 "ung Чову чута 
*yeprea рвот dij Buty 226-8-яя Х рвот тєхоүогдас drj Вата 017-8-44 "9 
9766-8-02 
зопешлодлед ЧШҮТО 756-83-41 
'ougmiogieq аштто 667-8-44- *adu 
"4edo "УТА Те ОТ 6 Ч41г7109“8-02, Х аопвшлојлед ецвтадту Атемушртеда “て て 
0841 єцотувлатге) мед рае xouj3y Jo эт8иу “от 
"ST て OH чолөттү Зара 
сътпвец 449714 819-8-45 
"етапу 
полетру SA ӨЗӨН [TOY 850-87-43 X ваедпешън ечец ТТОН ЧЭТН 04 esuodsey әпетілту 020-8-4Я 7% 
“доў “төсоү твотадел 917-8-43 
‘STT Gran 
447174936 orusuAT 9719-8-44 
водод 
мото тешррофъйчот 5277-8-44 Х вотуврледовавцо уч рад Алапршррела “б 
SISIL HOTT I SVHa 
III ану "ТІ “т оваца 982804 
венер 
гіз] 8 | 8 BIS ЁОТ-8-07 ү201-44  терон 
ЗЇН0435 9 SIRTA „48,1 & ӨНЕ : 
“ЯЯЯ "БУНУНЖИ Hie) вз јаје る eed 566іг26 5/6 srerdrrV 
л [б ~ е 
っ 8. 
2 а оЗета таб - HIYANO? 
= С 
-= 2 - = =l са 2212 —- — - _ - LL——— 


285-8-4-144 


Х шәле4с 1044009 Teng Хопейдоша "17 
"309334 ехеля рәәйс 9/2-394Я 
"39 "дедо 
"314 5089 "81 “от-тос-в-ог Х вувет any зайола “ог 
BLT 54-7935 сту - потувіздд əuT5uq *6T 
0861 ЗизиЧотэлеЦ шэз546 4STSSV фотта "вт 
ТӨЛ əəusrTduoo сорувоүгрээ4с-то24100 рав AFIT "4T 
рат esuodsey отшвиа “от 
әцетагрү гот-яд Ut 
"лефо"в с 8011009 цорувттєзєці 
PHUBTA g/V JO s}Insey EEG 
“Атэцу шәтєАс Эпттооп 607-3-45 
"вутодец 
"лед "ата 029568 BT УГ ЄТ IT 
COTE R L 9 G T E %2-Т06-2-207 | Х 8070005 18112155 pus апүзия “ст 
1 
потувпрела 8840 ЄСЄ-874Я 
BrBTOd 2940 VLE 7? 9742-8-44 Х рәхәтҙән FON релецшво - dip Зары 2165-8-39 “а 
310deu | 
"дедо сата 52188985 2-108-8-02 Х веочэзеці рив GDBOT Затричт 460-8-44 “в 
"39€18qQ) 220-3551 6572-2-44 
вопнштодтда 2110-9581 207-8-44 Х өсцилхоүлэц euspdiry “УГ 
61584 SKOTIA I ЯСНА 
| III ану “п “т eseug 7928034 
Se Ч | Өө Ё = — 
е 8 5 5. 3 Е £0I-8-0Z ұүгот-лА ТРОН 
SLUM 9 SOWTH ーーーーーーーー 一 ---------- 
“айн “Бума His 2151414 g 92394 сбылге N/S  ечет9лту 
15151 d 5. ~ 
= а 
8 з ойета ueg - мтулмод 
а 7 © 


685-8-4-148 


“збу •дедо “314 бТ-219-8-02 


201-4 рив готяд чт регтеувит 
ТЇ4745-Г 943 Jo цоүұвләйо 


846 [QUO ЗЧ8ТТА 619-8-97 
95101 


хотує тэатрозтацот (19-45 
чЯвлйотттово 

“роуүдцот заерецвлі 809-8-45 
92104 32145 

театри 19001 UATH 2532-8-49 
ше) рәүјүрои 

"ir^ yun Аттеч5 027-8-45 
Телват XOF Тогуаоў сава 
"зан 

"додо “З14 “92%9%6-216-8-92 
“ваду “1980 *qTa 'Ec'ec 
“12%614149142156%2-Т06-9-92 


“6664725 N/S 04 
$823 5744 зезезчитем нет "РРУ 


=ЬНОЯЯН 9 so 
` TIU ‘suv 


регтаочво 


g ЕЗ 
р А | 
5 dd 
е ~ 
= | ops 
о сс 
з Ф: 
ч e. 
Ф 
e 
3 
с 

| i | 
- d- 


(80-8-4-143 


1942945 чоруєпдшод 3591 punoan 105-58-02 79 


III оваца 3ueudrnbq рәҙероовву рив остави “72 


чорувладо шө) 546 тол цоо ЗЧАТТА “62 


53591 әпталар хүү Wey "ге 


5251], LHOIIJ І Я5ҮНа 


III ану “ТІ ‘I 98944 um ibo] 
сот-8-07 VeOI-4A тәрең 


7 әйе 86661729 N/s =озтагүү 


ойета чэс - НТУАКОО , 


8380 ansseIg Арод 

-лефру Јо џотунитвад 7145-3-41 
"зду"авдо"зтя О298Т-100-8-22 

шефе/с Зитот 

"иу Too4TD ешорву ure ія 
"зу 

"1990 сата 62999150Т-210-8-02 


Seaing әлпзвәлд 
BBON рәтеЗпоту 9го-а-яя 
"уби "лебо "аута 2-215-8-07 


Әлтүфвләйшәј 

て TO ‘545 отүаёлрён 915-3-07 
dy ° 1990 "та *6t» 91-Т06-2-02 
| 02 иприерру £q pəpəsaədns 


qaodey “тәй 
“ата 1159156150Т-106-8-22 


52552146 рив soJnssolq 
топа 3eru[ эатдця ўрг-8- 44 


V9r unpueppy Ха рәрәвдәйпс 


"вуду “хөд 0 “ата гТ*7-105-97 


32089 


вата 7388 
て 


pg4eT て dmoo 


рэў 


Фор рәдле езге 


“р, bey 


seInsselq Алвиво AO て T9X “с 


потвлейвта て oo4TD өшорөн 266-8-дя “з 
евоџ 8:01 uo eInsselg 


E: 


летоод почти риє чути ~ ехпувлейшеї тро шезебс орупваріц Алешъта ти, 


отчовиздр - порувларрво рездвару “9 
Кърттавув течоруовати оршвойц “б 
5955954а попа зэтат "У 

олпсволј чел Хав) Teng Ammg "Є 
ветпвсела jong з2тит “г 

әлпввәл4 оттавтрАн reen Зитрцет “т 


SWSSHÜN ОНА ANY япақчаау 1517 ФНОГІЯ 


SISAL LHOIIJI I Я5УН4 


летйола 


III anv “II “І овеча 


601-8-02 тэрой 


үгот-дА 


ç 994 ` 66-26 N/s | гачталту 


~ 
оЗөтф veg - НТҮЛХОО 


я 


8g-8-g-rudm 


“зб лодо" Та “тезб7-216-2-92 
*4du 
"деду “ЗТЯ “ге раз 8-109-8-07 


зйлпс 

“4шор JO Soueranoo0 612-9-4ЯЧ 
зер 118945 1osse1duo) ETSY“ 
“збу “тедо 

“аа 2253*16*02*71-105-8-07 


“Бүйц *redO "ата 
“028 gi'ct'T'El'et-10578702 


“зан "agado сата 72-Т05-8-07 


зет srsərxəqeZH риполо 1656-8-49 
"збу “ләйо "УГА 12-106-4-02 


att шаригрру £q pepaszadug 


«Зац "1990 “ЗТЯ ОТ-е1б-8-02 
*3dy “лейо “ЗТЯ TZ-106-8-02 
*qdy *лөйо "ата сТт-т0с-в-яя 


рэәта іту готви 
оң eng ввот толып (у2-8-44 


Заттооо uop3oeg WV "gt 


321000 TTO-ITV заоцуүл раз цүүл exn4sredmoi тро eupgug "бр 


3821 11945 ловвелйщоо" уд 


вехпувлейшеої жоўвазоў 3TZZON риз ттвм 1930 surfu үс 


"в 


= 


Аатататечәс TFUTPN речот'у УГ 
епталпр тру шең чути sZurpue] рәтеташтс*үєт 
53591 эитатар дүү шеу” ет 


6*0 чети jo чотЯен ит взоэзхя 8810 ‘тт 


499333 uorydumsuoo іту реета *\ OT 
(pənurquoo) SusgWüN OHAN аму RIGNHIOOV 1541 ІНӘГІЗ 


SIST ФНОГ14 I СҮН 


——— n TÑ 


«Зац "ледо" Та 6т-10978707 


EP 91961215 
| гіз! SLE 5 Е 
зънодян 9 SORTA wej 5 | |8 5 
| дам ‘swe Ba ET 
за d [o 
o 
>. 
Ж 
о 


III аму "ТІ “і 95844 28024 


сот-з-02 угот-а АД терон 


реа Е w/s ету 


ойета чес - WIVANQO 


"Зан "dedo “ята 57-219-8-22 SoTqerzəqowrgqo төсоү оөхүр рив изд евледру "усу 


“збу "ладор "ата 8тэ 
‘TST YA ET тт 0Т-219-8-22 чорувателя өэцөд Вити с906-8-44 “в 


чотавптвлд воцед BUTH рив вотаотлејовлецо 39JJng “ута 


*4G *т290 "ата 
Ес» “ге 12502-109-8-027 


"adu тав 0 “212 6-216-8-02 вәптед мотеџеј етаєо “Сё 


“Чу “ләйо 3914 ё2-109-8-02 ворфвълафоваецо потавлетодоу рив мотела “22 
С-Ч6-105-4-07 

"уби" дебоуа “42-215-8-92 
•виорувдедо 358] зчаття 


те з 02561 81“9Т-106-3-02 воравтледовавцо Зела “Те 


порзептъвая золпос “65914 
этувіс зтад АТТӨЧ5 2799-8-49 
075-8-02 

ча влолүү esoy атеце 

“атгво peedsTV 8176-2-41 
“30: 

*4edo “314 "02 9 8Т-109-8-02 


924105 274935 "404 ийн JO потучоотен 827-98-41 “в ' 


потрувлаттво рездзату 02 


потувлатд TSued quəunrqsur “61 


(pannr4uoo) SHANON ОКЯМ CNY ANTEC 1911 ІНОГІЯ 


55534, НОГТЯ І SVH 


III ану "ТІ {1 695944 | 1928044 


ЕРІ ЗІР созу 
НЕЕ Є0Т-8-02 VcOL-4 д C9POR 
Ге @ Б 
HOY 9 SOREN SE ЭЛА nee аа 
“ах ‘ ony iE є |з L eh $66L-c«, 8/6 әчетаттү 
і » | мж る е | 
2 З ойета weg - HTVANOO 
— 9 
m ^ к қанса s. м 


86-8-d-taa 


"а доден 
вчоруеледо учетта “7-209-8-02 


"41odéy "1090 *314 *6-206-8-08 
рецеттішовов зом 

*410dey єпотувледйо 

ЗЧ ТА “6-“в-“,-г06-в-02 
*3Jodey впотъзтейо 

зазуті ‘6-‘8-‘1-205-8-08 
"длодоц 8901492940 учатта 
53-4-59-57-46-<2-206-59-02 
qaodeg впорувледо Зуара 
!g-*4-*9- *7-£-*z-206-9-02 
g9eTdomoonT "лову Jo өтЯпү jo 
` "аттео Ахешршртеја “962-98-44 


рецатташооов yon 

07578722 

*440dey 

80071852640 4u3TT4 “Т-209-8-02 


стночян 9 SOREN 
"uu “синуиян 


звер риподо шәте^с 10514909 1 

БИЗНИЙН ОНЗИ ПМУ ипамяааў ISH ТНОТТЯ 
01073852040 1000 Хей зчешчшту оз esuodsey оушеці “6 
чотуваєід exsJg рөзіс оз esuodsey оршеша “8 


Затдшеа чата 4311179935 тэшүрпүүЗцоү oguwuAq 4 

Виудией зпочути «утттавує TOCTPO4T9uoT oTma4G *9 
зарате чути Сурграєуб течотзоехта-твлезет эүшеаќр "6 
Suydmeg зпочути буртідєує течотуовата-Телеуєт STusu/q "У 


чорувадттво Чалота ABE Jo этапу раз хозүүү Jo этЭау “С 


этаоваэйпе з OTCOBTBZT = потфелаттво рэеўвату “г 


eBuwy peedg oqpuosqug - потъвлартво роедетуу “ў 


SISAL МНОТЛА I Я5УНЯ 


| “р, bey ‘ETA "384 
рэттаэсво 

тој реллоувив.ц, 
рөзет4 шоо 

LCE) 

етапа 


5049 €-DN/asuodsay oyuwuiq -odd 


80Т-8-022 Ч201-4/ Терон 


て 9884 6LLT-EG N/s әзетбгту 


ойета чэб - MTVANOQ 


“түвд увувву зоа pus 
рлооб um] jo Arwummo-oyg-3-4u 
“айн "влейо "ата 


84835 4U3TLA шәтелє зетеву JOTJA 一 cyE-g-dH “в 


“а 10156589 49-009-8-02 X "6 
X 4891 “8104 Ховареда eovjamg рәувоотәц - 98/-8-44 (1 
БӘТ, xouqpeeg 94GH uo31d авөтүү 
-пон JO '[sAg*Ur[8dd-0€9- 4H L| X "вот хозареел зен чэзта төөшүт UON -о28//-8-44 09 
"съвет, BLT ззяе ure) ојен 3 49915100 өшү ~ 2921-8-41 “Р 
JO4TUTI «Эа 99354 вотаоачоетя | 
JO #13345 упевега-9-8-141 LT IFFT ада Wd рзэтазоета ~ 62/-8-44 79 
'вавеј зөүүүү шү ледиеа 
"летя JO “ҮЗАЧ”ШҮТӨ21-829-8-4Я LELT вувет тефиешполрапя гэтуутёшу дәйшеп - 687-8-4Я “а 
“Чу *sredO “ЗТЯ-2Т 86¿T "теля ушои 12045 0140 әуе UOTE ледшва ~ /87-8-44 ° 
“10156481. 956975609-8-02 X въчодвец оршъш 1 тэаррізізабі “ў 
й *SrradS 89725 моя 
лейшей цэзта Jo 'ISA3-6C9-8-4H 
*Bupadg 801245 моң +edme 
UST JO “ТӨАЯ”ШҮТӨ21-029-8-4Я x вузет Sutadg nog “р 
314 15017972 LAV 1808-1,29-8-4Я X TFT "070 144 T997329J4 4904 JO порувирилєчої “о 
*впотуытттовО 
42114 sdo eT Зара 44TAT4SV 
потазлетеооу творулед-вас-в-яа| | Х швл2024 потуетттово 42314 ULLS Toxquoo -117-8-4Я 74 
“ел 8641) X 83391 juemuo1rpaug "304 Яозареед хвечрт - 010-8-44 79 
To 56585/,5956575652-000-8-02 | ] Х | | 21114995 ўза 2 € 
i і ] 
| інді | 81691 UPB) өзен 9 quejsuo) SUFI - /8/-8-4Я 74 
"344 *в1940 *4T4 те. Жәлтпв чотззацатд 0245 әузу мех - 767-8-44 “з 
21:6“85,4652“Т-609-8-07 Х Бъчодвен 9 THOTT ст 
"лац *&1edo "Тл BELT! X вувер заешцограся "404 лова рөөд хвошрі ~ 616-9-44 “з 
5215658 °L 69'S Z Т-009-8-02 ї て 
тодчо9 “TTT 95544 1180 
ЭН Ч gu : зившіотелей 1024000 “III езъча та 
+ 15 = | > ニュ ェ Тэрон 
SIMO433 ¥ SOWTH 412) в [1316 ТТІ-8-92 201-45 Тер 
“дан SMJVYYH £ ! A 8 £ e | て ode, “ова N/s әтетбтту 
720198 і 
gi | ч і | 
219 | | о8эта ueg - MTVANOQ 
xí = | 
В-і š — = = -—— = = = 


7 лое |! 


зө “aires veria d-Re В 


"ясувотриї отузу Jo отЭпу 


почту 2 лыд JO візаў лор өхөрөосол4 потувадтте) “о 
"шлеђец AVX Jo e[Z2uy 5 oe44V Jo ет ит - 080-8-4Я са 
саттво мед JO эт8ау 2 хээ) зү Jo етапу - 216-8-44 “з 


Jo 741192 зцатта ш-ете-в-02 "ot 
"6 
"твач Азүлоцапу зграї deed увувеу зотта - 608-8-4Я 74 
“qaodey x везјој упо-хвеля поләттү 9 зоззлетя - 207-8-41 “в 
"зедо ята“ а“, “946 “С-С06-8-92 "8 
МА 
Холт“ взела“ dwog 5/у-069-8-4я дофвитра009 папі jo лофевиедшод б/у пр “Зе euTI - 6/6-9-44 °3 
лознитраоод ахоў pue зөъүшр] еузн стон оүзешпас4 - Є6/-8-4Я “е 
184-8-41 вереолейпс 8480], лофвитраоо0 UMI -УТ8/78-4Я “Р 
84801, лоувитра000 UMI - 18/-8-44 79 
6591947429354 тоузиүрлоо) uum] - YEG та 
• дата влодо 
"рлосо алп чути влелпепви TION 
Зара учешутедтоо взотта oq 
48 “теозу Т894919Т-9Т-1-14Я 
ззза увувву зотта 9 “р.000 
паа) jo Алушто-079-8-44 81989] лоуварраоод UMI = GEE“ “е 
*qdy •вледо 5314 
-21*0Т‘6“8“4.‘9*Е“2“Т-606-8-08 *9 


эрой зетеву зотта 's4sey риполо ~ 00/-8-4я 79 


edwar, лезешорупедод лоза 
-pasg oosjmg полетя-0197874Я 
9389] Qo3TAS 3TUTTI 

чолетя 9 “845 I04TUON увувву 
JOTTA то'твля'чутег4-сг9-8- я 


вәлпұвлөйшә] 404 әовјулис̧ полети “а 


penupquo - "в “б 


учешдотелец 1054109 ‘III eseug 0 (943044 


ойета weg - HIVANON 


ei FIS 
51404ЯН з сокак 8| 2517 т-ва ТОТ-ад TOPON 
el а _ зл. 
MC 81318 EE сёе м/с cowrdxrw 
8 
-З 
5 


"рађен “езта “385 


ым м м м 


4165-8-92 


4165-8-02 


*gAOQG “СТ шәт 995 
116-53-22 


ср шприерру Ка perreouso Х 
“504-6-ЧИ, 

воц ин доу 9911009 us redo): 

з "во RIV Jo 8013835-709-8-45 

"вв WIV ецъ JO "твая-/1978-07 

%7%-<06-8-22 


“зая лдоувоурит IVO 
ло; рерлооөн 9190'914-609-8- я 


ачеллто 


БАГА ЫН 2 SORTA 
"лан “ожнукян 


зі TOU 


peşe duo? 


г 
гор рөллөјэџвд] 


“вё аса 7 


А 


вувеї 19100) 110 “1? 
53891 193645 て TO өчү “02 


813861 161100) JeMod “61 


217114535 194515 NIV ‘9T 


Хатттавйво m > ای‎ ніў - 427-98-44 "9 


"ст і 
“Л 
A4TLTQSdeO peor у Виттоод HIV - 227-83-44 74 
“Бен поруеушешлувиј 499, oorpmrroJaed WLY ~ 626-89-44 “з 
"£T 
"et 
“тт 


4uemdo[eAeq て or*noo іп енчці займ 
ТЇТ-8-22 cOt~ 4X тэрон 


С 9н задаў, мэ зая 


~ 
за ойета veg ~ HTVANOO 


*гәұүшүт өтөн TIOU 
"ден JO потұвптвлЯ-72-9-ү-144 


"потуздедо ерталело 
тептен етавок 8/ү-/16-8-22 


өӘпедә пйувер o4 опа реттеошвд 
“елодв “УТ шефт втеоцео 

"AYUTI «Эн ЧУ 

“Ватувем Jo 89691 “Ү14-81//-8-44 


“вхөдр зеуршрј ада 
чољта “TRAY “ШҮТӨ44-109-8-45 


• Аделууае 
зур UT тў PPV реттеошво VT 


ііі 
| 


зро 3 ото 
т ° Б 
“із Р B 
с я В "ера || а 
SLAAP 7 SORA 51121815 
JAU  SXHVWXM ејој Ч [Ф 
tin ~ = 
е Ф 
о 
= 
Ф 3 
a o 
= コウ ーー ニーロ ーー ドウ ニー = 7-7 fge- ая ^ ы: 


А aqa 


9. E 


IFFT аби YNFA - 666-98-44 "9 


влоучпуоу STZSON % тем 19400 ешудия jo олизадедшеј | "Є 
Клелозец зо зета 294] Алчритод “а 


/ queudoteaeq 191409 “TIT 98944  шөлдоад 


て Lt て -8-9Z à OTA, | Терон 


гаж 0801-6 N/s шетблтү 


= ойета изб - WIYANOO 


шү өнвәдотт чута потечет етаво 1014000 пр эвъелова 600-8-44 


1 
1 


сыл 


| “елер реєвелоер pus ерпатата 


. . 
e + 


извор - STI - 269-83-44 вувер *S'T'I 


. 
N 


Х ЭУН 10) зэтаеталезовхецо esucdsey оршви/а 


вчотуоплавці X чөртөсөц eder ?ЄЄ-8-44 “І 


SAOANVTIAISIN 


quemdoTeaed тотупор "ІІІ 96544 1818014 
ТІТ-8-22 2ОТ-ЯХ (Терон 


emna 


30е1т19 


SIUM 9 SONIR 
"ин ‘swe 


рзттеоиво 
редетішод 


| 
I 


с ава 08/1-06 N/s  euvIdry 


ойета weg - HTVANQO 


‘pi beg «114 "agg 
гоў резлејаџшвај 


=o < тээ. -—— H 


£96-8-4-L4u 


й шит 


66578743 701-215-8-02 


~ 


7-“6-“4-%9-705-9-02 х єуседтя 880 YSNVPY ерувети раз 495504 "OT 
-48-4/-49-57-50-50-51-7069-8-02 Х потуваеаў *mr o4 евподвед орлучій "6 
6441 "атте uəqs£s реодехру “8 
£z-'ce-z16-9-02 X оввхова qexoog YOUT-OAL Е "РРУ 
4705-8-92 X поувлейвта pus потрвлейес 1939014 ”/, 
6-*9-*7-*705-8-02 X Хлозоө(641 отуєвти 79 
6т-*т-ё&1©-8-—07 X «кед dg з ХӨШд ұз “(вар 9 "Чес етуввти VZ 9 г “PRY ( 
! 1 
6-“%-%-%-705-8-02 х | потунавЧес оттебти 76 | 
І 
6-8-705-8-02 “эзетаноб 1484 X Speo] eTTSSTH SAT4GeO 77 i 
| £29 9 966-98-44 "ea9TGmoO 3184 egt врвој түү omg “рад у Ава етревти “Е 
1014-8-43 1466-8-4Я X | сотувхедо ләцоппет шту т “оң “рру 
6-'8-'L-'9-*7-*e-70S-8-0Z | x | 107134640 шту потваеўху лецошиет учешешлу “2 
васт по 429575 “1990 лоор “шту 906-98-48 
6-215-9-27 "769-8-4Я Х “ввәң “Төооү 2000 5097874 
019-8-44 x Spee] pug рон “140 4000 “шу 175-8-49 
4749-%9-“Е-<2-<1-У06-9-02 х| | потуваедо доор Кен упешешту СТ 
(рэашваВола Күүєтүйт 0) SWALI Тея ІНОГІЇ 
него ее з 1-ЧИ салон "теле “шаў 28-8  телаола 
27751 5 (4 i е асв ТЭ 5 тәрон 
510493 з SONA (el 51821218 
“АЯН SHIVA E 5 8 £ + て 9884 18/1-<6 N/S | suvtdaty 
ШЕН 
$ 43 
5 © | ойета чес - НІЧАМОГ 
ーー 4! | | e 
ー 7217 £B6-8-d-14H | шил ын 


93591 “1"у"н Ахепушрела £O0I-8-0Z ! 


6-“2-"1-706-8-02 | | вувед "i"v"u Атешүшттөлд сто гр ‘PPV 
Т-216-98-22 
"вози "введі Затупед Tend 267-8-44 


8-“4-%9-706-8-22 "80878707 
(рәшшелЗолд АттесұӘӛто) SWSII 1591 ІНОГІА 


Т-ЯН "OH “Теле “Way 23-8 | лалвола 


ele) 515 に 
et E Р B = эро 
“18 з TLT-G~92 201-ЯХ Терон 
51НО4ЯН 9 SOON 15) 515 : 
. « нэ а —— 
ЖЕН “сунукан сів 3 5 2 зба 1821-55 8/6 эсөү лүү 
8. 
P 
2 з ойета 986 - HTVANOO | 
Е О 
па CRESS аа агу оо Дэр Себе oar gu gp 


——T Аа 


64Т-8-Ү-14Я 


ete-g-V-L4d 
(8391004 
OAL 4691) 794(-8-4-145 


992-8-Ү-14Я 


EST “691-8-1-143 

(рэг зом 

взехооц OML) 80/2-8-4-14Я 
99 9 65 ‘256-216-807 
6ST * TIT 5:51Т-8-1-14Я 


672-8-4-143 íq реттеошво 
чозтузеў puz 87-210-8-02 


"вувеј UOT 
punoan Т-НН 89-ЕТЕ-ЯЯ 


ка Силе 
EZT т 771-8-Ү- Lua 


"рађен ‘STA “звя 


раттәопвд 


гоў родзејетолј 


м bd 


quem) 
өлүп 


"є 
за TI 


məqI 4591 "УГА чута рефопрпоо 
L pus 9 “ç “У ML 3801 "314 гозоцк > 


"шої UPIS 10304 TAN 1) “черру 
IA 1500 ISivixa 6 


ONLIJnNS актокя “9 


YSVTH “9 


40 8 


Хвозоягуні 5 NOIIVUVdSS “б 


NOON MANI MOST “г, 


ТВІЛ N/S uo zeqoureT 1-64 9ч4 Jo 3591, 
чозтузер бшем 62T1-9-d-L 79 
SUI 1551 ПАР СТ 


(шваЗога реуеувитен) “ON WALI 1591 ЇНОГЇА 


Т-ЯН HY “ТеләП "тлу 28-8 1548024 
тарон 
опет4лту 


ТЕТ-8-08 
едва 


г01-4Х 
1811-66 N/S 


оЗета ueg - нтудноо 


Є89-8-4-1,43 


*qaodey 
впотувлейо 4u2TL4 “-606-8-02 


*qzodəu 
епотуваедо 34814 “2-506-8-02 


"уходен 
5107435940 зцётта "2750978707 


*3aodey 
ваорувледо зцёўта “Є-509-8-02 


"длодец воотұвхәйо 
4H8rTg “г-“т-б06-8-92 


"доц "aedo 4437TA “-506-9-02 


ЗІЧОЛЯЧ 9 SOME 
` HH “сунуиян 


реттаопва 


| ‘p, bey "8914 5385 


Х 
EBLT 

Х 

Х 

Х 

Х 

4 

alas 
НЕЕ 
a | 618 15 
ry | ф | с 10 
о | е [ек 
Sie 
н | б. 
о 
р 
-3 
° 


Ү86-8-4-144 


Ертас потфвоот = vuuequy Wed SPTTD ° 


м 


fpnag потузтові = wuuoquy хорт 2380 СТ 

БНЯНИПН ОЯЗИ аму HRN 1541 HOTTA 
CI-NUV/NV = вотуврлефовлецо тєчоүзоссд = suueQuy “с 
УЕ-ОНУ/МУ = вотфвтаефовавцо peuorQoung = wuuequy (7 
AJq/4Hn се-ниу/ку = воръврлефозлецо течотуочая - wuuequy “Е 


тищ) I-NuV/NV - вотдвтаезовазцэ Twuopioung = запедаў “2 
чува SPTIO ST-NHV/NY - вотуеудецоедачо TsuoTqomma - зашөусү СТ 
SISAL ІНОГІА І 45784 

SEEN ОИЯИ аму сит ESAE ФНОГ14 


заешмотедей me4BAS Е 494 запаў | 192024 
угот-ад Т9рон 
T 9294 “а N/s әсәтігүү 


оЗета weg - нтулкод 


рецертфілооов дом x eousTTduoo потувотутэеёс Sur[oo) TszqonzqS з зле 28804 "ТТ 


ч тойон" әсіп 4ugTT4 "У-90978707 X 4noxoeq) 9073897440945 gtnggedd чуде) “ОТ 
X "4noxoeu) чотувотутэеаз queudynbg Эсүүэүүүчөд 2 SupyeoH “6 

зао4еч 
*Qedo ATTA ‘/-9-905-8-02 X шәтвАс ВаўдЗоўеца £douw) pue pterugpuTM 'g 


4roded впотувлейо 
забута “6-“8-906-8-02 X Supo]-yiuy өшорєн “ん 


зтодец впотуваедо 


зчетта #в--“9-906-в-02 Х (54861 4TBTTH телет) *шәтнАс SuroI-T4uV (аЎбЗМн) 
ртетчерати pue шө)в/6 Затої-ручу qƏTu[ ешудпя у түрі “Рафа 79 
"злоден 
“1990 HATTA “,-“9-906-в-02 Х "(єзвеї зазовеа pue что) *шәъв5 Затот-тучу (uVSHNn) 
ртетцерити pus mo4BAS Затої-рупу зетиј ечрдия 9 түзі ‘итд °S 
заодвн'яєід UTITA “9-906-8-22 Х | 93845 2штот-тушу зетит өчүЗоя э Түз ‘Зари Jo yee], риполу у 
атте0"бшеї ату Өрүө г0“79У-8-48 | 
ззодец“ edo 3ugTl4 “-909-8-02 . Х Артс потфъсот Чплота елпузледтеј түү өрүө 00 76 
"аттво “646 рзедахру 
woog esog 4004-6 “Є9У-8-44 
096-8-07 “ +ходен | 
вчорувледо 3Ч8ттА 6-906-8-07 ! ї едиен peedg орповдпс = порувачутво PeederTW “а 


“аттео болота мед Jo e[2uy з хозүүү Jo ər3uy СТ 
©НЯНИПМ ОЯНА ОНУ RET 1551 ІНӘГІЗ 


"оде "ТГеоразоета “Виўтосо {ІІІ 95944 1919024 


w] oO OjO 
ЕЕ, ВЕ 
7181 5 |8 Ч угот-а А Терон 
51304ЯН 9 SOIW чі | S| BIS 
+ 4 - = eee рар T 
аза “сунуиян БҮК, [819 T еби ezt-ec 8/6 ererdrrv 
8. 
= 
2 3 o8er Teg - HTYANOO 
= 5 
ea と ы „Ды Аы доң 5 NO こざ ak аль ЛЕ MER 
686-8-4-148 


75664-25 d 

8001192640 34814 а-и 
“үлодон впотъзлейо 

зчатта “8-%2-“1-906-8-02 


"удоден 
*1edo эчЗүт4 59-0-2-909-8-02 


зтодец впотувледо 
заайтта 4/759-50-57-906-8-07 


deu *xədo зуйтта "90678702 
"потуетгефешт 


зеяизтн x JO eytuseH *TEC-9- 43; 
"ден" ледо 3u2T[4 56-2-909-8-02) 


*peipnbed 40N 
*peusriduooos 40H 


631122085 


"рађен ‘ETA “384 


= 


“вааәшәдпввәй олтувлодтај з еапеведа JOTUL ару шең сті 79 


"подвАс хөлод 
оттпъарАн Аоподлеши остатат ITV шең ретуррой jo езитилојлед ° 


3720 1e^od оррачарін Хопәйләшд вчрали, түү wey jo eouvuiopied | "6 
звер зЧАТТЯ wuuequy 77 
вехпувалейтої гру птаео ° 
qse me4BAo Sojeq Айопво ртеүцєрцүй 72 
влодепроу eTZZON роз TEn 4ejno eupsuy зо өлпұвләйшер ° 
БНЯНИЙН ОМЧИ аму Апакяаяту фея, ТНГ Я 


uwejBÉg звтвеў 40774 "£T 
esuodsey этиеоАа ° 


SUARAN ОИЯИ аму WALI 4581 4НОГТА 


“аде 'Twopnioeg TUTTO "TIT paa 19804 


үгот-4 А ТӨРӨН 


реда тд но 


2 гяза Є8/1-05 8/6 sueTdrTV 


тор реллеувивау, 


оВета ueg = JTYANOO 


088-8-4-144 — 


(ошен он) рэзпатазета 9380 


££9-9-43 X чотувледо uejsÉg толфиоо 348714 2072 
(спец ON) раупатауета 9380 X вуцешелпевон eJn3uredue; ue? sg этравар/н 4677-8-81 

I-TI$-8-0Z X зүцдүүд чморәҳецс 10%2 

гї0-2-606 Х дезурепри AOT [eng лелезфрчи JO потуептвад вошеплортоа 4070-8-43 

operes шоў ваб J8BISITV XII o4 5 

Т-115-8-07 X вотувтлефовлъчо 220-3271 раз үхәр pesdg YATH S0* て 

1-115-9-922 Заүрлөө 6 таоци 9SON pue үхэр peedg лот 90*Т 

667-8-43 потузлаттво 5144; 9279946 EO'T 


51591 риполю 194835 4600-8-4Л 
чотувдедо зчэштабя эатЭаа гот 


(ошэш оң) редпатлувта зві 
потавледо eurƏuq тот 
B350] рапошу IL 95995 


SISI 1НО114 I 3SVH4 


Т-Т15-8-22 


і 7 - 
Х Толүчоо төвд ХопэВхещя бое 
| 
! 


"тәләп sənbTuuosy нет ЧАРА 0675 лалвола 


Fle) 9 [9 — = 
БАЕ В 8ТГ-8-22 УСОТ-ЯЛ TEPON 
51М04ЯН 9 зонах "IM гч 2-2 
` du “сянукан um 5 Т абз 1821-65 N/s әчәтагтү 
ж - е. 


гор POLIS JUBA, 


ойета чес - НТҮАНОО 


"p, bey 


244 Ll 
686-8-4-14Ч 


98-59-216-8-02 


(po4S ж19984) чотавлаттер ревдвату ТОРЕ 


eri- gy 9778E зошен Х 
6578-92 16787 V7 148 
"деда ut спец “97-216-8-07 X UoT49IQqIT9) 19555 peedsrry ефвилезту "90:84 LI 
тыл 8389] чорузпівая өЗвхаүр тегупеледура 5989-8-45 
тыл 89691, UFI золод толио) чолетя “SEGAN 
є00-2-606 X Футатутачеб толуиор 1072 
зыл чотузателд әлтед "479"Н "(репбтєву зон) 
булж ий ан 2 SATB, 1024009 чтвоетн *SÁg тол по) Jeppny УТ/ 787448 
[у Лита а Х ход Толфпод жэзешелва x лешшелдоза ТҮЗҮВЧТ “1478-44-14 
В2-216-2-02 “8-216-8-02 ї 8159], тофвитрхо0о UMI 76/-8-41 
8ё-215-8-07 Х uopqsnpaeAg олдәс шүа1 1-91/-9-44 
ве-ете-8-07 X мотавпрвац олләс rr 911-38-41 
6669-9-43 Х шэзнАс WaT TY оруецоўпу 90"2 
£z9-g-43 “209-98-44 ї цоүүвхөдр езпцэвава ехеля 50* と 
тыл 9/7 or TELT релошец ртетцє звер Jesuggrg ест ил UTA eise] ‘666-В-яя 
Тыл 9/7 OL тыл a/y 9947, 
del чути *вйшәу "140 °фоу әтлтоң то потанйрувелит “996-98-04 
TOLE O/¥ Ol T6LT охоувтадної pus өгпвєәла 1820450145 | 
реувтооєву 9 мотдлту детоор түр JO syusweinsvey ‘155-в-ли 
тї0-2-606 X вацешыў еа әлелешәдлә) asepesny 3Jy JO чотата9у “615-89-49 
$00-2-£0£ X 029 "BIg “рполцв “Зая зводоў элавзела супешелиснен "987-874 
TOO-c-£0€ X 1074295 
aseTasny JIY ө|чөшөллєзөд әлпүвдәсшәр твапуой4 5 9927-8544 
тет-8-у-ляя Х 8911090 191035795 pus әшт2ця yo'z 
("pyuoo) лорехецє SHS18ZS туло TII S SISAL ІНІ I ЯСУНА 
“төлөд вапртицоеј 4591 FTA 06-8 швд8034 
210 Ч Oj О |" 
| Р [5] Е £ “ Ё 
"| В [513 Е 8ТТ-8-02 VeOt』 (ТӨРӨН 
$1НОЯЯН 9 сонан alel 51515 |с — 
` dqu “БУНЧУМЯН 51518149 2 өйза 1811-56 N/s әчетФіту 
° ~ 2 п. 
т 
5 з оЗети weg ~ WIVANOO 
ーー - - Е ` _ ~ — سے‎ ==: 
Є86-8-4-14Я 


(очен он) речпаттузта етет Х 


с2-216-8-92 х 
т-тт-в-02 х 
11-4:-1-145 Х 

тет 
лова х 
27-9-У-249 х 
LT-g-v-raa x 

x 
1<6-9-22 
69-98-216-9-02 'Te£-g-V-iu 

2166-8-22 Tee 'ene-g-Y-l14u х 

рэттэзава WOT“ 
т-Ттї©-Ө-22 :9208әу x 
ТЕБЕ Ч 19 
Flay § [з 
SLHOd3N 2 SORIN „РЬ 
“ЯЯ “сунукян нае 
е еч 8 

ў. 8 

є 3 

Ке) о 

£ 9 


| 


191419 


amna 


83891 rodmmq чэзта грон тушш “0901-82-48. 
Жатставз8 тепүрпатёпот ориеч 2076 


зорузрлочовтецо ?атррпен Теләсә) TO'S 


зрруєріодовлецо HATTA ТА 5 
Затраеі 60% 
алта 40% 
squSTLI Тәләт бо“ 
«што 20 
330 ee 10° 
эзавыхоулеа TET ЗАТ 8 
989-8-2-149 
Т15-0-4-14Я 
409-8-4-1434 - Арта woog sto чучо 6076 
(poma Ха-Кта) чотузтаттво рәәйелту го 
(рэзпү по) сотзвгатгео Реєбосту III 27938 
TREE ІНОГІЯ I SSVHI 
зпошйотелед єепбуацові 3851 FAT 06-0 1918054 
ӨТІ-9-02 ^. væta Терон 
t omi 72271681166 N/s aretdaTV 


ойета изс - WIYANOO 


feazng зедган oTuosuez] 2/178-47444 


оЗета weg - НІУАНОГ 


(eoa on резпаттавта 8350 x 
ален оц) роезпартазта зач х Кола алы, YIM STüogusxri, 627874 LA 
00-0-У-245 x вәтлершаон 433mg 20 чотэчарахэзед ‘66-98-49 
аза чыя x ворзарлезоелецо PAT Яатлеапечеи (4095 
€gS-g-aa 2655-8-49 x Жорттоває тешүртүүЗпөт этуеде 6076 
(репитапод) зэтзвтлэзэвачці 3 
(рапарувор) БІСЕР GHOST Td I ЯЗУНА 
quemdoqeaeg senbyuqosy, 4893 TET 05-8 1528034 
е не е — —— 
ЗЕ 4 は 6Tt-9~2Z 5201547 Терон 
СІНОЯЯН з ЅОХЯИ 8| 81518 5 аа 
“дан 「SMHVNHH рее € ева 291-66 N/s susldayy 
3 
9 


"рађен ‘BTA “394 


avsn Ка 


4075 481043 2076 
5159] 401 задпреоола реєтлец 


62-215-8-02 “Тёте15-8-027 
Tverd Чигг15-8-02 
(ошәр ом) резпатауста вува 


92-215-8-02 
“0г-219-8-07 “9-219-8-22 


шев с орувштеца ввела мот 079" 
uo48£c Витледц 2079 
зүү рээтя 1949] £repunog 10“9 


ЗОЭШЧОТЭЛЭ( ӨШӨЧЗАС НА 6 


5151 ІНӘОГІЗ III 559НА 
51541 ІНОГІЯ II 45714 
51517 ІНОГІЯ Y HSVH4 
завод [01305 9 1391426 I 98844 ‘у887-8-дя 
(вттоц чолетту) тозфиоо тедезет (076 
(Зттвертб) な 4TTTaB4S тТэпотзоеата 914935 9076 


Затлгэд (98TnH) "я “т ртетчерити JO погувиреда 568-8-4-14Л 


3759835 ўвцоўзоеіта oruwuÁq 60% 


A 5 


(репитапод) туя Lieu pip [Old 


~ 
SISAL ІНОГІЯ І ЯЗҮНА 


“гөдөц сепртицоој 4881 ЗЕРЕН 068 пезвол | 


ші с» q G | O | = 
mins 8 8 с р 
Sial big 5 Е ん LT-8~OZ угот-4 Терон 
SIYTNI P SONA ч415| 55151214 
‘am “сянукян Ele] ере шин “ВЫ N/s saeTdrrv 
M о, 5 а. 
| 27 
2 9 ойета weg - WIVANOO 
Е | .. ~ 
+ 
= эр =— ー テ ーー 1. 一 — = — -- ニーー テ ーー ニーーーーーー ーーーー デ ーーーーー — 


£86-8-d-14 


5Т-8-44 Х төэ)865 зетеву зоту чута 
人 ^TTeuoT4 eredO up pep? ләутшрі-2 цоута чути 81891 “Т72-8-4-144 
BOLT охо твэүүлөд 44071994 jo потуеитеая “ТТ2-8-4-1434 


. £L78-- 143 X gorAed 107459404 “Төсоү TIT Јо потзватвая “902-8-4-144 
теля ӘТГІ өотааөс X OK weo[eoq/^ Н- 9 0448 9 “Вън HN “ТТЭЭ8Ч1 9681-8-4-14Я 
ЭЄТ-8-У-143 Х е9рпзтззу Ч2314 Эататезаў лој рочузи 


ез 9н-еата-ераўтэзу pe32w] Jo потуватвля "9/1-8-4-144 
ыл S389] 4H8TTJ 3004207 золод мот “661-9-4-144 


(ошөд oN) реупатаувра 8180 Х Jeqemolo[oooy тєтоЗпү TES Jo чорфептвая 9у7Т-8-4-144 

“рәлетбшо) 4304 X "Зудпод шө)865 зєтеву JOTJA 04 епотетаен “901-8-4-145 

LT 90148271490 чрер эргүү үү TTOH рае цэзіі “821Т-8-4-14Я 

661-8-4-144 "зен ыл потуваТвая 389] WSTTA 4003007 өолод мот "6/-8-4714Я 

9ЭЁТ-8-Ү-145 Х Затувеј чоттоппд лојвлети-40 увтвву JOTA 999-8-4-148 

49-8-Ү-143 Х uop4enrTeAg зөрүшү1-8 еепоцастувед 9/6-8-4-145 

ЭЁТ-8-14-14Я Х 54891 зчешЧотелей ша deeg 48TBBV 30174 "2978-4714Я 

76-8-Ү-14Я Х 9459] 13140 зөтгүүдшү ледшей 987-8-4-14Я 

82-8-у-гач Х 34521 Je3pupI-2 цозта отаолфоетя 9(6-8-4-141 

9ЭЁТ-8-Ү-1АЯ Х (Хурттаєівиї “391 вәли) 84891 звувву 4OTT “Т-22/,-8-44 

88-8-Ү-143 Х взвер увтеву JOTJA 4022-8-39 
pe48TT отец Aq “лен “2024 5891, ї ше в/с уврвву зопа 6079 

ч = 

2665-8-27 tL-g-V-L2m | x езвер өпүасті тру шен 52(-8-4-144 

(ошей он) рэзадтазета 9994 x 83391 өштдалїүү түү wey “718-09-44 
518-8-44 Аа рэзтаец елпрегола 83821 eupquny хүү шеу 7079 


(рэпатзчод) quewdoToaeq 5493845 :IA 49915 
SISAL ІНОГІА III Я5УН4 


SISAL ІНОГІЯ I 8SVHG 


"дотелед зопбтацоер увод JUSTIA 06-8 828024 


g Ё ojo 2 
Ливи 78 1! Е š Е 1411-8-02 угот-4 | ТӨРӨХ 
чк) ту е | н [е ------- —[ 
"4x8 "sy Ë 5 1 гам ис 1821-65 N/S 0 euwtdzty 
š з ойета чэб - WIYANOO 
& 1^ ; 
| С86-8-4-Тая 3 


Tt 599 ред Эчүшшрду 4178 
ыл TIRS 9118 
4 сыл воруврледовлнц) цолетту 6198 
өл 5520941329354 толүчор лерран  УТ'8 
ыл ABI еєлелру ЄТ"8 
өл 31719535 Тнпоръодата 214835 2178 
ТӨЛ Аатттавуо гецоруовлта-Техеует opusu£q 178 
| тыл вотавтлејовлецо 4ugr[4 Зирлелозиви 0Т°8 
| 6/7 веЗивчо, шы て POTDn4 TBGoT 60“8 
тыл вупешетрпЬец учетта peedg UATH 8078 
ыл . вуцешелупбец әлті peedg UATH 408 
ыл 8104984 рзој шәштхәй 9078 
ыл | 320-9481 60"8 
Ыл. | Затрает 15 ummpreq 7098 
өл ввепелтісеў тя 10149090 доувлєту Є0°8 
өл 37179815 Twutpnir2uoT 274845 2098 
L6LT Журстаєує гечтраурбаст орщеша 1078 
eouwr[duoj Я-0Т8ТН "0996 дубп Т053909 pus 44774946 IIIA 08996 
99-8-V-L43 Х B3TUTT 
949g TLOH “хэд eujure4oq 04 53591 Suj[dno) ттоц "рру “гТТ-8-4-143 
99-8-V-LI3 X "аа Чүүвөрүс үүл 5389. Зардпоо трон “рру "7У-834-141 
9978-0-14 Х (Заттдпоо Troy) Заүұвәј て て OH III еєвча “2-8//-9-41 
ТЕ-8-у-1яя ї (FurTdnod трон) 2чтзвәу TTOH ІІІ 988Ч4 “Т-9//-8-44 
ТЕ-8-У-1Я9 Х (Aurtdnog TTou) Zur4sep ттон III Ө88Ч4 958/2-8-4Я 
тє-а-у-ААЧ Х ззвеў 人 4TLTQG4S риз Troy чолетру *ppy *veLc-g-Ju 
TE-8-V-LH Х 83591 AA て TTHG4G PUS ттоц чолөттү "рру "2/9-8344 
тЕ-в-у-ала x вледпоцац 84BH TLOH UATH 04 эвиоЧеец әсәтдіру “026-98-44 
SISMI 4НОГ14 III 45784 
ele + | е| е | з *Teasq вепртицоој 3825 зцётта 06-8 "923034 
“ЕСЕ 5 Е Zrt-g-92 уєот-я | ТӨРӨН 
БІЧОЛУЧ У SOWSM っ | に | 5151819 
4ЯН 5ЯЧУНЧЧ £ 5 3 £ е 9 едва Logg 8/6 eoeTdzrw 
a 
ғ 3 | 
o 5 ойета ues - YIYANOD 
e 
Еве-в-а-тан 5a s 


бот "Єкб-р-ачцяя “увод IFFI OrAD {DH WOTE OT 
419-0-4-24Я “өвүйлсэстлэцд, uras jo чозтавашод “6 
695-854-14Я "Теля ‘’°лузат "ddor ‘yougqy Jo этчу “g 
бтр-в-апяя бэлүүчлүлэд 人 た 4TTTQB4B STumuXporsv Jo порузиршлауед 
ё29-0-4-14Я “апәшәлпввәй потътвод чолетя 
зазшЧотелед эпбточоэф 369%, 499114 
0Ё6-0-4-144 “зотаватзля "ауто "31V 
966-0-4-14Я “потззаталя "взела quoA Вира 
пс-р-а-тач “чотзватзлая әопәд Вата 


раза 


Sl-eL-e16-g-02-1te ‘оге-у-вая 
69-816-8-22 “еог-в-у-аля 
get-g-v-Lm “)5-2176-9-02 


м ммммм ммм 


692- “66т-в-дяя LLt-g-9z "порувателя әйта түвд хозовгя 


Затазэт て TB4S ховвадашој эчт8ач 
249-8-02 поүзөВүүвэлчт этапы 40n 


- Халхад порувлата “то/-9-49 
morg 2214 peedg ЧЭҮН лог “род O/V “рру (6-890-0-45 
weigorq zang pəədg UATH лоў “тоң О/у “рру %ң-696-0-44 
шелболд zzng рээёе u8TH тоу “род O/y “рру “С-600-0-4Я 
wmiSoiq zzng peadg UTH ход “раў O/V "рру “2-600-0-44 
werZorg zzng рээё5 UATH zor “род о/м “ору “т-боб-в-ая 

шваВога 2704 pads ЧАТЫ лот "ром 0/ў “рру “694-90-44 

чотувбтувелиї „7204, 201 олтратола JUTTA <196-0-4Я 

дехвола чотувлата psedg чети 103 чотавотдтрод б/у “ң66-6-ЯЗ 

2000 Таоци эвом JO потуозтлеа pus spsoT сүү “Тес-р-ая 
потавауавалит (2704) потфечатл poedg ЧЭТН “Т "ON 


х 
x 
x 
x 
x 
x 
x 
X 
Х 
х 


SHL ипамяйам 


"тәләп зепітичогі 7801, WAT 06-0 942044 


287 - Терон 
SLUOATY З SOWTH 871-68-02 угот-а 
. * te س‎ a 
JAY SNNVKGH 1 aed 1011-66 N/s әч=тйлү 


реттеочвао 
резетшод 


ойета weg - HIYANOQ 


“р, bey “8314 7384 
OL pellojsuel] 


"e бах ‘OT “9-216-9-02 5 qzodəu 
потувтедо *4T4 “Єё-216-8-02 


О66-8-ү-14Я - “ЕТ '7G-Cls-3-02 
*4du saedo “4141 ТТ-216-8-22 
врвот pug 


poy feg STTSSTH 90978343 
врвот рая pou 586-8-44 


*qdy "1890 “314 8-216-8-07 


PEC] Jee) упешешгу /0/,/“8:-4Я 
56641-66 N/S 


PSOT хво) үпәшешгү /0/-g-44 | 
! 


| угот-а 107482640 1905 
'уаешетху Затзэў 3694 889-8-44 | 


ето 7 с 
а је ° 
Fla} 5 18 
SIH^43M 9 SORIN је] 515 
` tm 'exuvini EE ED 
a | ete 2 [^ 
= 
る 2 
© ° 
5 ° 
du E id f86-8B-4-L4w | 


NOLLVHVdWS ЇЗЯООН “€ 


єүчөшөлүйбөн етувети 207-419 гот-4 810-8-44 “з 
XHOLOSÍVEL 9 NOILVHVdSS Hissin 72 


Аутттавув отуветд-оләу 1000 зехооу Jo упешеввен ТҮ0-8-44 79 
386], рапол) orpaproH 4Uemwuiy 206-89-44 “а 


"нпоруораувву 
зчэтешу 4771 оз резупбец порувупешигуваї 090-8-44 “з 


ХЭЯНО ЯНУМаНУН 1 


SHIHNAN ОЯЯН 9 WALI 1642 НОГТЯ 


завшешлу 06-8 18928054 


6771-8-02 207-4 | Терон 


8841-56 


N/S  euw[diry 


ойета чэб - uTYANOO 


Х звпецхя ع‎ —— mM 
“зёцдэйў “ата /т-гто-8-22 x а эттзвти) 6429224 yma meg ° 
6бте-р-у-пая pue /ст-в-у-дяя 
61- “16-216-0-92 Х потувлаттво мовазу JO этЭау 20-0-4-14Я 79 
потуелаттво Wey JO 
əTBuv от-р уеот-а Е-у-д-ая 
"вува - 
затеттопоотр ж зчәтотдданпу X вучешелевон ховзүү JO етапу OLGA “а 
~ 
“үзэлт єрвст вяпрт TOO 
твәр Эатриет UFEN Ёп9-8-4я x ервот OTT 2001 wep Впропетитен ТЕ6-0-4Я "в 
. Ө8ІЛ-Е6 N/S veot-a . 
то әзпойзэу отшви/1 6-У9-АЯ x зетодвоц зает ту “9 
ТІ-216-9-02 “2-СТЕ-АЯ Х зрвотлту Ава queusuiy "G 
„00° оз „61728 
mora рә®тецд шелаола зохоон Х ûmey лоор хө үүд 3 Wed 35914 jo зпошелпвези 200-6-4Я “ч 
да-у-аяя | 
г et-"gu- баце "око “62-216-8-08 Х шелдота чехоон Чопт-олд WA 16)-8-4Я "е 
Зүйн •ледо “ата 62-216-8-02 х чотела үд ров Алозоэ(ваў зехоон “+ 
ЄНЯЯМОМ OWSW CNV WALI 1651 ІНӘГІЛ 
зпешешлу 06-0 1928014 
еве Це 
714| 8 Е zotza Терен 
51НО4ЯН % $ОМЧИ =! 51515 ie — А 4 
ami “сумунан SE Eig а d өніл-ее 8/8 | "УЗТОЯТУ | 
е о. a о 
р. 
> 3 оВета ueg - HIYANOO | 
= ° 


Eg- "Ето “06-816-8-02 x | ・ этЯау dump узяоон (5188 “9 


Ot£-g-V-J44 
Aradu) зуелолту вэч8ан 
O3 дело рэа ѕәшорлтң Х зевво qentuxg ƏTTSSTW оз вешоратн ЯТ-нУ 
цата peddynby четтвєти чоотед jo sanBodx 10Ё-0-4-14Я “з 1 
Ң6-216-8-02 EGIT шелвота (лодозГелъ STTBST “с 
4561 “320 LT PIP = 124546 
/ход “и “м ол (anorg *qoəTg) 
артшцов “у “д шолд :12933e1 
96-214-8-22 “Ее-в-у-ъян х 3298 эат8ач Затлпа тоувилезту Кочейлещ 06-9 JO поруєптвля “T 
42-616-8-02 x 9891 зтравти eataden суп ^vt 
УС unpueppy Ка рәргеләйпв | звер aTISSH っ AT4GBO оми “Е 
LOLT зазакотага oqo Явха "г 
“әәле ттешоттоң UF ттезатах 
JO хэвт од зар зрелогре 
децдопв 04 рәлхэјэпелі, x зошетвгто отец ртәтцерптм JO потаептвля TSnSTA “Т 
SWALI WIXINSQGV 
SUSENNN OWN CNV WELT ASAL 4НОТЛА 
зпашвилу 06-8 шөл8054 
zie чае spon 
xa ғ 8 E 5, 3 Е 671-9-22 гот-а UP 
ЗЕНОН З SOP sale] » | о [5 [е — 
“аян *$ЯНУЙЯН ピ ы г я e € 93s4 . ср т-Ес N/S sreTdrrw 
јача 
e. 
2 з оЗета weg - НІЧАНО 
= 8 
= 


S6-et6-8-0z'0S€7V-148 」 X ветраў елизвела учеташу Ттем TYM /%/-8-4-14Я 
свя Х явар “Әрі JO “Болд чорувлата TSrn9SN (62-8-4-14Я 
Х зраолто Затилем x чотурадоа 2680 Зитривт ТЄё-8-4-14Н 
889-8-4-145 Х әшті 8974682990 rsen Затриет ү8ес-8-4-143 
Хопөгбөлд 4reuogo 337 2 өлод ути £9I-8-d-LJI3 
Х ээфлед яэзареед Чттверт5 "3 て Juo0 "рода ү?ЕТ-8-4-145 
99-35“2Т6-8-025ҮЄТТ ЄїТЭ8947144| | Х ервот әовддәртс YIN ҮОУГ-8-4-144 - 


83591 Teuoyyoung вшефв/ с 4J8ISITV :00°Zz шезг 1594, 
Х воруврледованцо 220-2271 рив рові peedg ҷ8тн 60'Т | 


Х Жатттатхәтд Ivan ВиүриэТ uTS4 7-8-4-144 
Затләә15 тәәцң өвоң рив Prey peedg мој YO'I 


х} 9073829780 480441 95748945 CO°T 
88l-8-V-LIM X 81591 FUN 8039346 YE gr dL 
699-8-4-148 X 83591 Зартобоен едті ривазерийс (6-8-4-144 
Х 0021-8-02 чолу . ! 
з 53891 шофвАс SATA pus:qspuns 40 49739548) 96798-43144 П 
869-8-4-Я X вецтЭчуа £c-d-LS-f 
uo 3891 ўршрі рачотуваеаў өлтөд рээтя э8лис-тзау 9-8-4-144 
869-8-d-L49 X "всела хав) тро BUTI *pey 78 ue3s£c TIO 
9AT peedg завуєцод ризазерипе JO 4891 уч та £-g-d-L4u 
869-8-d-148 X реитезитеш ' 
94 us» Aouenbary jy uorum 49 8 Jo порузитилочей 608-8-45 
007465940 учешдрпва ешташ |2091 ' 


OTI-8-V-l1du X потувледо eujgug て TO" て 


53591 риполі) 00°Т шефг 4591 


SISIL LHOIIJ I 3SVHd 


AI раз “түү "р essug ше *pusjxy 01-8 шва8044 


ЕЕ Р НЕ aT 
“ . с - 
винога я й Ё ЗЕ 3 й 021-8-02 угот-а | ТӨРӨН 
“дан Symeon £ A 3 £ е t едва тыл-с6 N/s engrdrrw 
: Ё 
ў 2 -- ойета чов - НТҮАНОО 
с ° 
= ーー 1 
све-в-а-1ла | 


уподовц) лозчаррааод 
х BIN], раз зетвеу JOTTA әҙетрәшлі TuS 08-8-44 
X 3 193545 49T8EY QOTId 902 


ру Х u u u " в Я79-8-4-14Я 
ца PT 7 ї өшү] упешкотдец шәзвАс әзпщо 9911 ү?0-8-а-144 
x 


` чөүүвдөдр вущована exsid 60* と 


ee x 'вёшэу ‘н/у одар deta (18-8-4-14Я 

ut : ・ - ї 6389] "mr4dO лота гүү тәтоор TTO-ITV JO чотуетеа /81-8-4-14я 
ї поўўвершуаў мота ITY зөтоор TI0-11W | 928-8-44 

X релошен PTOTYS зен 1980554 (5-Г чути 5359. | 008-8-4Я 

PE X "вваза 974535 queuyredmo) pan ХӨТ1945 | 964-9-4x 


X Зитто00 Twrnqonzqs рав euj2ug 70'2 

X Tozquoo төвд Копевлешя £0°z 
X 4eamg чотзваатд OrAD 94PH мық (ү06-8-4-14Я 

X 8-8-4-4я JO uopQw[[eous) | 96-р-47444 


шефабс оллеб шүлт upieqUI JO 1591 4UATLA 12-8-4:145 
4noxoeqo төбө] 42314 epos TMU лоз "26845 | 8-8-4-143 


мм 


67-8-4-144 04 II unpueppy | 76-8-4-143 
47-8-4-144 оз T шарпәррү (19-8-4-144 
Tó6¿T-€$ N/s по “20 чорүсхүлүүд "Zn |(67-8-4-14Я 


о 


~ 
м ммм м 


343тт4 1891 тепотфоши 1072 


SISIL НОГ І 3SVH4 


Ё ojoj% AI pus “III ‘I евъц duuj “роден 01-5 wez8oad 
5 ——— 
61504588 т Бонай d Е 4 1 3 š 027-852 , Ұ207-4 | терен 
су чі - е јо е 
Би 3 Е 3 Е “ын ТЫл-Є 8/6 “перат 
ў 19 * оЗета чес - HTYANOO 
m - 


потуаледо шэдабе Tozquoo 3484 209200 


Евс-в-а-тля 


6471-8-07 Ка рехелоо шв18014 UE 


2% тчалеухя “рәттәоиво 97-8-4-145 Ха ределоа порҙшой әді Atuo TION 
"верод чорфетатд 
Та Х әпәтдітү теоүүүхд Jo чотуебруведиї pus порфеприлефей 1077 
N - X шелдола 1699NTA 348714 VeOl-4 PesyAeu 88Т-8-4-145 
889-2-4-145 fq реттеопво X 84891 34804 XURL топа ТӨОХӨЧХЧ (97-8-4-145 
` x сві-в-ая го цорувтуводео %-ҙ-4-ІИН 
ё-18-45 ї чотуылард peedg мот Jo порузирирта ов1-в-ая 
порузлатд ЗЧОРІА-ЧІ [08-8-ая 
~ 
ї 83801 1044014 34714 20077 TOJI 3891 
SO" Vr Ld x (poyon 4а-414) поруелаттво рээбвату 2036 
8-8-V- Lis ї (роцчаәң 19984) порфваатгво peedsipy 1076 
X 1641-66 N/s чо 
звер pumoin BFA uejefg exnBgerd 973835 ҮСОГ-4 
eu, JO 39915409 Buy eujj 643 jo чоўзчаршэдоа 09-8-4-144 
8-g-V-LIu X взатоа чоузвіцугво реедвлту | Єг/7874Я 
ї порувідттво резделту 0076 UI 4891 
'зчэшэдод херрпу pus 19135 
тол сор әпетдтру оз рэзереу єв потувидопта 
6-8-47148 Х әтрәәң өдөр этраварАн Jo чоўзчаршезеа — 9/4-8-4Я 
Х Хуүлүүүвсөс TOO) 2072 


55544, ІНӘГІЯ I Я5УНА 


AI орав “ІІІ “I essyd дшец *puejxg 01-8 185804 


ката вай “3 Ё НЕ ozt-8-02 veor-a 
"AW 「SXHVIHH Ы 8 5 е £ өвд “З-ТЫ N/s әчәталтұ 
° Го . 
Шш 
3 8 оЗета weg - WIYANOO 
а. 


f86-8-d-L44 - 


"рађен ‘BITA “зея 


м м м м 


рәттәост) 


101 p9l10]SU*I] 


(Чүтвәртє) AIr rangs тэчоү оөлта 079935 

Журтачує Тэпоузогіта opueufq 

воруєрхедоваччо учарта Fuyreanouy 

ќаугтазус техүртдүиот 974935 

Ддупавс Төчұрпұрбаот opueu£q 

воруєраєчовачцо Заттраен телецер 

взвај, потуеарвая eZwxupI твруселедрра 618-8-45 
9107393491113 SUT 

1014600 pue 44774835 додцр оз вделивиеи (908-8-44 


зотуетлезовхтецо JIFTA Ársupur[edd 20079 че 


Зарризт 

әлта 

UFLA TOAST 
аштто 
330-әзе], 


eouwnrogrie4 ецеталту :00%6 шәзү 


9079 
59% 
%079 
0%. 
207%9 
1079 


звер 


©0°6 
7075 
£0*6 
20"5 
て 0*6 


3891 


51551, 1НОГ14 1 ANH 


АТ pus ‘III “і евеча dueg “Pu 01-8  пелдола 
0гт-8-22 || VeOT- төрөн 
ў ма. ТӨЛ-ЕС mM/s srsrdarTrw 


овета чэб - HIYANOO 


686-8-4-145 


(24-22 -8Ё-Р2 SOE -8- LAF 


з4-%7/8-%-22-%12-%-У/-ізіЧ 
O8- 72 484-216-8-22- 
Poe SEE g2 A HT 


ge se e t 


6Z-¿ e м 
о なっ お > СЕ 


その ーーー ダマ ププ 


STHOdTH 9 SOREN 
“ЯЯЯ ‘sven 


ретуаоиео 


iog рәлгёувчед], 


bd bd md be >g bd 


рефетдшод 


49915719 


123055 1044100 цөлэтрү eu, JÓ “вотчет 


41081540 зченоовтівта үТешс өшүй19480 04 83891 pmol) Т99-8-4-14Я 


өлуп 


зпотувтттово て euor49gzTQ て eo4 ず T Peeds_ дз жи 
О чптүхец 
7 аввавАгү2ө133 B 303820 
Хзүүт 816 [*9urpuap2uo] OT394S 
Фатттавіб T9UTDhaT2UOT оршеша 
| (упеддто) “ешэд дэвазу JO 91804 E 
woog SEON SA JAH 9u3 JO чоравлаттво WSTTI-Ul Ү769-8-4-14Я 


T 


(резетбтод) ее, 1еёшед uo4Td VLLO-g-d-L4" ~ 


2000 Төөцд әвоң өч) jo єџотзоәтје 2 spec] түү Т187-8-4-145Я 
ратрзузеці sexsJu peedc (потуопродд) very 

рәввелочү цури 8359] 149714 Боецелтаоејју леррин /11-8-4-144 

"BOLT сз16/1-66 М/я upay Jo хеуечедъ "Зпруєгі 91021009 69-8-4-14Я 

“duay одали ФАТО Jo цорувчушлечей 2-8-4-14Я 

евецелтзрегзя GT ФАЗА Jo чотуварцыезеўа У96/-874Я 

5621941452534 зявай әлү JO чотуваўшезеа 5664-8-44 

доо TOIA esoy JO спотъоетрей pus speoT хүү | 064-78-43 

1013409 pue A4TTTGS4S :00*%4 шөлі 


2891 


SISAL 1Н9ГІЯ IIT нетна 


(Сатар) SISAL ІНОЇ1Я Ат ASYM 


шетаола Futrtdnoy [Tou 

чо 841489 4H2Ttd эталәй oq 16/1-6$ N/S 
чо queud,nbg Япүлөрөшэтөр Jo UDT45TI948UI 992-89-49 
є98Фі Supyidnoo Trou 


L0*9 


SISAL LHOITA I SVHa 


АТ pus “ІІІ “I eseud бшен "роеуху 01-8 чэлйолу 
021-8-02 VeOl-4 Тәроқ 


Ç 28 — 16-6 N/s әсетблтү 


ойета чес - WIYANOO 


66-215-8-02 X 


м 
м 


рәттәопеу 


вувет ячер Teng теилезхя 71-98-07 
9611-65 N/S оз T6¿T-€S N/S 
шол ‘yo дејвивдј Зпүүѕөр етохзчоў  Єс-8-4-143 
звер рчподу me454S 1014009 
чотувврапевога таз) 
вавизцаталејом exnsolouT pue 3141209 
потувуцешолувет 4521 сүйе 989-8-4-14Я 
зве; питао 


(3144900) әртхопоц подло 


500*T шарчерру 
100°ZT шезі 3591 
200771 шет 1904 
:00*0l ШІ 3881 


20076 ШӘЛІ 3591 


(4705909) тедет SPN :00°8 төзү 3891 


seopaeq Вараша, 

soT3epreyowrsu) TIS 

вотавулодовлицо полөтту 

6890947499554 ров веолод тотуцоў сэррэц 
7 мах евлелру 

Хурттавує гнаоудовата OTIS 

Жұрттаеас тепоруовата - て ao4Pi оршеша 
897497104981649 34874 Япртелпешън 
вейавцо ша; тепррофрашот 

squemrpnbey зцЭуга peedg ЧЭТН 
вупешелтобен peedg ЧЭТН 

ваозоза PEOT tmmpxuy 

ззо-ехві 


penurquo5 - Толупод рив Афрттавс 


50074, TNI 459] 
т 


SISAL ФНОЛА III Я5УНА 


АТ риє “ІІІ “I esuuj бшен 'puoixq 01-8 62804 


021-8-07 
ТОЈЛ-Е6 8/5 


места 


9 еў 


терон 
euvrd гүү 


оЗета чес - HTYAROO 


9812-8-02 


51МО43Н 9 SONIA 
‘am “сянукан 


"рађен “8314 1383 


реттеочво 


10], редледвивді, 


pe48Tdmoo 


завахад 


emma 


eded 


Котета дпоштлачиј рэоовлру XUY 


988-8-22 uUeJA80J4 
чгот-д TPR 
тбіл-єс WS эта 


оВета weg - HTYANOO 


•20'2 риз TO^g чута 1994215400 we 
ТО°Т UITA зпеттопод ж 


Є9Ё-0"Ү-14Я Х ярвотяту Ава зпешэшу +0°ё@ 
Х Z- “т-чу9 uo звазцхя 429904 ,Gl*z JO 399114 Т58-0-4-14Я 
Ејана нули x злтувлейошт шәзе^© 
поўуватапеведа чата угу прово 04 хоәцо Хлепраттела 21)-0-4-145 
Х Зптата 9TTBBTN Затта 
Е fag этаолзоэтя ров 1145002 CT чотэзаўшэзцоў 90)-0-4-14Я 
£gt-p-Y- 14x x 5309331 заета зэхоон pus эттеети 60'2 
EgE-9-V- LIA х 390Т-0-4-24Я 
“шдоф1814 Эптцоппат в se o/v Jo әопешлоҙләй o4914Ssuousq 
ваза отувтттея 06-9 рив 29-3 Азтлел 2072 
Х ваитлта ƏTTSSTW 168-8-4-14Я 
е Orv" LIT x чотавотдтлед TOT4G エ BCGoS зттвати to’? 
и V-a x f Затата зпешвшлу o'g 
lit-zl$-g-0z [Іг Х ma4BAG отазшлопа әспевәлі чети EO* て 
16Е-вВ=Ч-шяч 5011-0-4-248 |= Х впотувли тор хооп зэхоон че 2071 
28-215-8-22 Х єраст zəqom=7 эттзаты 698-0-4-14Я 
чфазрзуєьяя 011-8-4-14Я Х әхеврсен заэшэовтаета үчэшвшлү Jo потузотіттєті Teanyon339 ТО°Т 
28-274-9-27 T6€-g-v- LTA x елварлнн упешешлч O*T 
WAAWON REIT 1584 IHDTT4 
ше 180. 
ве зе Р 2 ТТТ әвзад учешешду Jd 
518|5(14 е 3 тәроң 
SINO43H 9 SOKTA „|| 5 [5 3 5 Veot-d 
es Ы ピロ | ピロ | о је — 
Td | БИМУМЧН #21318 е т өйө сејтесс N /5 susTdury 
・ 8. 
= 
2 © оЗета weg - YIVANOD 
п. 


ко” Чара забата, T 


| увод әйеҗңозд осіб швотәоп 60Т-8-4-144 
чотува руеолит qejjng ләшә) әдүлҹс̧ PTS 9907-8-4-145 


454/-8-4-145 
Э769-8-4-145 NOVIIV 40 ЯТОНУ ANUL SA 
НЯОППСМҮНЬ ANIM ЯЛІТУТЯН ЯНІ 46 коттуенгтуо JHOTT3-NT 


JHVAOHVH QSONSIXS AO ASIU янптунячкят Х0015 


UARAN WELT ISAL THOTT 


ТИ евъча апешешгу вола 


2712-8-02 чеот-я терор 


эЗза 77766-56 N/S engrdarw 


реттеочво 
реуетдшод 


овета weg - HIYANOO 


“р. bey ‘syra "383 
сор реллеречеар 


886-8-4-145Я 


х FERED ТООНД  TICE 
а утачтелвесвіц 7 79767-1 х TIER ето, У: кат бер, 
565254 ТРОНА БМ - 01081 100148 ІІ 40080 °7 
палаў 4670 IP SK сез 
Зататя 7^ экпе 7598 год зеді "Y 
Тората e^ зөөлбоон ўў Сет 
3577 OA 7007 
Хасарорнаяя рта метри ер ТОР 
Гутала таи 2777 3731 4592 
Х TOMBE ADL Taq TA хооп Ёва ATTIC (FESTA) Fh” - е рая 
Х SPO LIAT ADP teg O Слет 
eg “ЗэсэлтС 
бл, м сувв TER“ Х зол) типо, С M AIO mot 
x ягу A деды, значаў тле“ 
Х SJWADASH со лыу сүйт ној „пей 
565274 TORK 2ГОВДЇН - сасар СЕЛИ I 2П0НЫ СУ 
SWAII GT EDITI 
mid ー 7-5-5 Uc - - = — ーー ーーー e 
$exooy ушешешту 918044 
ве в | оо 
2 5 p 8 5 5 арта mu чать | Терон 
+ {5 P А Е ето veot-4 
ЗІНОМЯЧ 9 SOWTH чї. | о |з [а — оя _ - | 4 
“ЯЯЯ 'ОХЫЧНЯЫ £ eT si gic то 9784 1сілгеб N/s | ечнтфлту 
alow} a 
: | Ф 
о. 
> З оЗета teg - IVANON 
- - 1. 2 ee MN - ーー ニュ ーー 
гозчечачіми 


агууватадг-с8тар T Геје тела х огт Л ех ct] AI звер | 


“Ба TORK HIM - ЭЛ 81 LITIJ II оно са 


TAFT TM PPA Tee 
907214 те сынбеа7зеш га УД $5 
Daprpp ез ээмэг ў Co 
3377 03 VTA се? 
EK yro BIg ne папе TT отур 1 
гул ELTIR Т-9И 7677 бар 1695 


x чотувстіволир ZETA Jood Год заттасти (теста зм) за” eyed LIF 
х МАДА эзе болор зөяссн сот , ' 


поет 585 саве TÉ дет x 


OS TTA TORK ТПОКШЇН - 61942 (котли x MOI СУ 


SWALI 1545 485114 


Бие е ae БА ЦЕ RES: ее — Ж fo Se Sete, fo 
дехоон зпосвоту 1918014 
| с о [о | = 
a Р Ч 8 Е [=] эмнээс НИТИ 
718 518 ЗЕ Зәл-0-02 марта Tepon 
бЇНО4ЯН $ SOWTH || ~ | 618 [а XZ ERA ニニ ニニ ュー 。 
АЯН "5ЯНУМЯМ Es 5 ~ T 9754 LTE, N/s >əugTdiTy 
“БТ: 
о. 4 
га 
= © оЗөт теє - YTYANON 
й 5 
- ' <’ 
أ ل ا لل طط ا الاس س‎ НА دعت ا‎ сы とう — ーーー ーー - —— 


TOC “GY 
*s9uyqgouns[ ому Supinp 


Тейлоп sum esuodsey визия X верпэтэту твоүзэвсд umupxwy 38 Зсрцошовт фәҳооу = 70(/-8-4-143 ошен 


90raT зөхоон т-ви Заттар Keg SoTuO エ 42@ て る 
908 рив 4494209 oy} UT поруворшофпод порувчршлефей - 96/-8-4-144 ошен 


*LOLI-ES N/S “теот-а 9943 чо потвшеуха orpysuneug 
КочеЗлеця Заүтар speo] хаүт Заүгүед Затд 


614:-8-4-141 B6LT ЛИ 902 uo зрвот 3Ч3үтү4-01 JO потавоүшләҹә - 220-8-4-144 ОШӨД 
"9087 04 
рездејвталу (лен) 870-8-4-14Я PORT врвот poy лерирра) еатажаг гру шен = 8у0-8-4-14Я ошей 
Х врзот AUT] Заүлүвд Эсти хвор Затриет чреи 201 тезі 1591 
x auf J ЗаруелеЯо ree) Surpuw] т'т Um4I 3891 
" : 9917-8-22 - І 009 
E | 
бовт зеЗлеї уз Supiy4 TN 107 
Бовт Зара Т-8Н 0077 TOI 3891 


(репирупоо) = "87074 7Т-0НХ НЫМ ~ 61591 ЇНОТТЛ II апою (8 


SHILI ISAI WIA 


С заявени дпешештуо шөл8024 


Енеје 
= Ë “В 3 4 Е 99Т-8-02 79200-4 ТӨРон 
БІНОЧЯН 9 SON 121 51513514 
“АЯН ‘SVT Ë Î 8 £ + г 9884 (17-5 8/6 әчәтйлүү 
МИК | | 
8 9 š ; o2erd чес - MTYANOO 
Р 7 а е + ü 
еј 17 686-8-4-148 - го 5 БЕСЕ 


ISAJ чапозпу чува ӨРТТО gl-NuV/NV ` 
194856 BUOY тэцотзозатруаш TT-NHV/NV 


:2 шарцерру 
(ласлед) &rn33 теза? suuəquy очхау/ку 
: : て шприврру 
Coogad дэглэн 2T-NHV/NV 
19 Шәү 4521 
441 PmozD оу ату о-хам/ми 
16 ша] 3592 


ЗАТ 2TV Oi сту /8-Хдү | 
їр шут icu 
епотуво punimo) wur 8160 
IE төзү 3891 
сасруворлулаор ДЕП че-ОнУ/КУ 
та І EDS 
зпазупу тецотелострридо немым /NY 


азі. Y, 


стола ел гт: ` 12480-14 


е о 
евро! 
Е 8 част-я || ТӨРӨН 
$ЬНОЧЯН 9 СОНЫН | x ا‎ ү 
5 Ч т adm 9 て で く N/s eoetdrrv 
а. с. 


ойета иво - HTYANOQ 


2t 

: 
рађен 78414 “385 
‘ol реллојвивлј 


до яви код ород тепчи otc 


TD таты 227 


“род "ута UI TOWN моју то потавотзай бле: “а-а 
сенРивотату бүбү FC NE mu 7770-76748 
добыл Tae cat до спрече イイ ーー ed- 34d 


се звер пету зорға TE 


ра 54 р 


потуватвац зцатті HCAS tering inne 


“ч 


sest зваў 


зора Ло шгув а поделя рэў 


“іпән “Бела MOT 1 CO стои тамга) „бето-аетан 
тш Хопапвола побу 


ссодод PITTI ып? о степдоос”т “зет 


вассў POD rT шат 1822 


66-908 y зә ттт холд ерои увпави ыл“? 
і 
| 
| 


SESAL ногтя І ЛУ: 


SISAL FOROS 


maño 


столапео ^T-g 


квота | ПОРОМ 
SIUO43H 9 воная 
“ЯН “сунукчин 


уме) 
ехпупа 

トー 

Юю 

~ 

n 

ад 

8 


то 9784 6611-25 N/s sueTdrTY 


реттаошно 


резет4 шоо 


оЗета eg - HIYANQQ 


| сређен “вата 7383 
101 оеі:аўвчвіў 


| 
| 
| 
| 
| 
| 


Ягеуәті запесоад Тезот пія 261-0-1-144 

TETAS = лезтат „В, TOLTI отполуоәтд достоен чая 

Тэвотзэча = 897771 (2, 729977 STUCIA25Tq онде тая 

Somos ops. “крата Хоттецо бе - 074-148 

2224 TUTTO гла" arto FAST ур ^Gf-0-g-LT4 

4581210 отаны UCJ^TTV грбесодетяч 

сусет BATRA °т° HE Эсе-сед Шы 

зет „2, ЧОзта отполлоотя ÓÉe-^-3-143 

все) Урад AS て TSHS rio Qe IAA 

дәл тлтї „5, WOVE TIT капе ела 

1991 гитизапол ла; arto газн ТТЇ-0-4-44Я 

UOFIBRTASAANT 21835-10774 ста 99190-1-14Я 
упомаотелоц вапопоЧтод oot 


94 >< >< 04 D4 ра ра Ра 


106 “605-8-02 


199% слазв шүлт Vinriren-d- LG 
засайотолоп GAzəS штлі “^g 


EE Gera O зазиботодза xc7weg азд 0,096 
¥ 10 7100014 “паа OD “үен тлэшша5 = О080-0-1-14Ч 
65-г-22 uone ned ле зе чозта Ener 
ftt -o- засалетиса асуттррассо UML 2207 
UTSD ° 74 сова рзы досі ЭТ1-Д1514Я 
marl Wr тіп OL X пе стада ASTRAY зотта 109 
4ueudoj2asg шәзеЛе сас чер песет 
SISAL LBOIIS IIT AISVEd 
ーーーー ーー E g ry we m | алыс 73-9 Teo 
SIS) Fl eerie ------ 
ЕЕ] в 8 Е 1919-22 маот-а | ТӨРӨН 
НОЯН 9 SOWTH 271715 Исак ty Дъ а > 22 
"ян "БХНУЮТИ 51513412 : g 99 9410-99  N/S эаеічату 
ва 412 i 
-! Ф ! 
E ] о. 1 
® | ! . ойета чэб - WIYANOO 
K E 
Е эшче sess asya la - с 5 uum. ا‎ 


Х 5001291200 = 5491451110250 “зоөслү(й-1848481 - ЄС9-о-4-144 
X зчорзьтттэво тєцот оӨс210-18-9187 - 6о9-2-4-144 
1154 Кутгтавув ТепотъодатотТвадаът отишла 0177 
Х Ботувтлодоваецо ЗЧЕТТЯ Риртелпечеин 6677 
X әзпецо шта, точтртатгиот g0°7 
x Aq: Та Peodg dgTH 4077 
3491410009 X 30-0381 90“7 
дцелапоцод X «прроет 10 шошүхэд (077 
9611-65 N/S X £Joqowg peo urnurxew %0%7 
змоланоцод Х SEGUBATYOSI JY] 10254409 ао ЯләТі 8077 d 
Х „ 64581 00 43¥ - 969-s-d4- 143 
VYOL- o7 V7 La X Кутова Тзитраутѓоот 903845 6077 
Х фурітаєзо үеитраүт цол оршвийс 10%у 
Тотупод раз 4310835 1007 шэзі 5291, 
(вэпитачо0) - Gicdl ПЕТА III ЖУН 
= ыты E boxe 25 - n эзш. ТШ mers "ач е 2. Ne 23 
51941407 СР eod 
те | с» Ч о | О |" 
а [6 8 Е е 7 fore 
"lg! є |8 E 21-84-22 VZCT- тәроң 
сънолян 9 SOREN ~“ |] Ге 8 5 PC 
ATAU “СУНУНЯН Em pe ЕТ виа Т SOLUS" N/s eneTdrTw 
5 а ыў G 
зе . Ф 
о 
> | 
2 o | 1 ойета eg - НТҮЛНОО 
й cee, ミニ ピラ NEN NA eme ニュ ーー ンー と と ニュ 
| fê -а-тая 
# 


83801 =рвот rep Затриет 4 unpueppy 
зволод 9rraee45 херрад рестрец 9 шарперру 


queLmsuoy |. өшті, заешАотаец эзацо 88:14 с чараерру 


врвот зөршүтл) 48H - 824-8-4-143 


2665-8-02 410-2942 өшүүлэ хүү шен  шараерру 


Ozz-V-LIS Uop,eQJqTTI90 "I'V-O € umpueppy 
чоррепувая того [eng eur2uq 17-4 с unpueppy 
потувлаттво peedg мот 009-8-4-14Я 

поруздтзвелиі волпоб-оруефо езеазезту 612-2-4-14Я , 

чорувадуїво рәодвтүу порузарогі Т шрчерру 


seorAe Зарша 9177 

вотвтаедоваецо TT94S 6177 
вотувтавдовлечо чөлөтүү YTY 
взецелтзоехуя 9 92104 тотүчор аерран (6177 
mex өвдхөлрү 2177 


Катттчоає течоруовата 273915 (177 


(рөгшүүсо0) - Sisal ІНОГІА III ЯЗУНА 


51054905 ОТ-8 UB ZBO XJ 


010 Ч e 
FiBL EJS 19Т-8-02 тата тэрей 
, о Te 
SIHOJTH 9 SOWTH „|| 5158 Ы 
`ЯЯН “сянуиян F8 818 Ж евва ー 6Z て てく 1/5 saerdrrv 
о) ч е. 
Ж 2. 
5 9 o8er weg - нтуднод 
> 


“686-8-4-144 


eds 


4, eed 
от 3d т “Эта 


“,5-215-8-07 
“т9г-в-а-1ля 


Витувеї ОУН 


EL 596 “09-219-8-02 


ш u 


“доў ОТ ошәш 
read зттевти 


13500" WIZ 99, 
хоецо рвотәла 


69-9-У-ыя 

7E-8-V-14H 

*juog*ustq омнтоудо 2718-8-49 
дун Ха 

"Бен 4109415 судо 9У7-8617 
99-8-4-143 

"дола швлВола GSM 8221-9-02 


ЭШЧОЯЯН 9 509и 
"Aqu “сунунян 


“р. bey "вата "388 


рөттөочво 


101 родлојвџвлј 


pe м м м 


резетішод 


que.Lrn? 


өлүп 


потуеттвувир TSred озоца 862-8-4-14Я 


чотавпувле eousuiojisd dy-deug 690-2-4-1М4 °T 

ерпаругво-оо 8309449 рэзетиште - цотуваўзле вету 73 

(822-8-4-119) 42949 zəqnduoo вувр тре з порувлдттво peede лту °F 
вәттевіш цата чорувлеЧо шө)545 eje[duoo модцо o4 влозујв резетиштє “у 
веттевти “у "1 PUB “бод 『9/9 1Ч9ү12 шлорехоче “Ч 


чоттоәлдоо x 83593 чоүззоотвүл чоўишш TIBI еруззту “8 
теџотувледо 9 4ueuudr[w “әләшво адтае Jo чотувттозєчт 67-8-1-14Я °F 


шефа с 1013909 

елтд JO 4noxoeqgo рипода у потрегриошлец “потъвлаттво 
Т-6-01-8-45 

цотфезиэшилуеит 1594 JO 4noxoeuo ў потувттефвиг Т19-8-1-144 “р 

9218 ユ O4oT さ 4BSr 1eqgoung[ jo порувиршлецер тэүчэшүлэйхч 60Т-8-4-14Я °° 
3591 рзот довад OPTS лвер Эатриет отеу 06Т-8-4-14Я ‘а 

Заттоод шәзвАс て OX4u0O ета ТТ-8-4-14Я 


461-8-22 “9 


з NOTLVHVdHd 
WHIT 1641 LHOTIA 


 цорувлувношос G54SZS пбавен 0128 Teraoa』 


үсот-д | ТӨРӨН 
N/S | euw[drry 


6713-02 


т 92 6611-2 


> одета ueg - HTVANOQ 


ме 


OVH 94 Pe て Td зуелогру Y 
| втаеттвав топ 38191 Х 
А 


AMI 


отн 4F вт вува x 


69-ет9-8-07 


ра м 


бос | u 


м 


и ш 
Buy se], ОУН x 


(seTanory лемод 
sdyus uo owang) 87Т-8-4-145 Х 


08214-97 


реттвочео 
101 po.Lro зваў 


В 
‘Pp, bel “6314 "388 


чотуватзая зпувледшет fag отревти раз отраоти 
£ кпаяяаау 

Зөйтө, PeedS u?TH чата “Фон 
г maaa 

чотуваТвая Categ 9499 JUVY STTSETH соттопролд 
て япамячаў 


Зиттту cates dn-deug “8 

потъвптъле-ввуш рае порфворррлел шө)846 dn-deug “у 
3481Т1 өочешдотдәй dn-dwug “е 

вөттевіш 19271294 (5) Эшүлту олтев еразузте-о0 “р 
вөттверш твупешолувир - Зиртру oaea ерпуузга-оў "° 


вашара еттвеуш етаџте ~ чотувэтурлэл шофейв ортатуре-об “а 


веттветш цутал заохоецо ue4gÁc рипогло “в 
ЯЯҮН “поруегувиошей шө)84с пойвем 72 


WHIT 1584 ІНӘГІЯ 


чотувлуєцопей ne48AG подзем 07-8 mold 


veot-』 | ТӨРӨН 
66/T-6c 8/6 eowtdrrw 


z 92% 


оЗета чек; - MYVANOO 


686-8-4-145 


буёг4-144 BELT срсот род ләриттАр зардзаў TV wey - g7.—57d-LJ8 


35/1/5 разотӣшоо |9 X UOIZesr]S88AUT «u1 TTA 4001 KUr-e(lS8IW  nc7—5-7d-Ldu 
FT X n deug TE droug “4 

X HoTqenT8AQ TION (2088 

X 30013449 TION 199 


TIO HIIN ОКГНТЯ 1870084 = SISAL ІНОГІ 0076 40085 °3 


П Х 081214 ONG psneuxg 020022 
E X «прата 73 эзцодван au:ius yore 
А Х 241414 9% S£uodca N 6072 
» Х | в72Ә174 STE 20728 
TL X А«одовінаї ў аотувсьбзб TO`? 


¬ 51591 НОГ 0072 40046 “г 


•роцошпет ~ 
Toq ӘЛЕП вуоноот заці хіб Х 


БОКІНІЯ 447208 тнакт 7 51544 ІНСІЗЗ 0071 42089 “ў 


SHAJI 15541 IHOI'd 


ЗЭХООН queweniy шелйола 


вв НЕЕ 
сві е [8 BiG Ү201-4 төрөн 
SLUOATE $ SOW 1921 515 8 Б EN 
“АЯН “санунчи рее Таян 908 て -ES м/с әчэтйшүү 
s а. 4 а. 
・ Ф 
о. 
= 
2 г ойета пәс - итудног 
・ ‚ с“ 
- ーー ーーーーーーー ーー А - 1 - - = - = = = — = — 


с1нО4ЯН % SORIN 
“ЯЯЯ “сунукан 


реттеочъд 


"рађен 18114 7384 


ойета иво - WIYANOOD 


x ApTdgTG зпошплувиі poousApy оану 
ши 1 — - ー pu 
3 © 5 ~ Oger o> Oe 
P [8 c pm гэрой 
ЖЫН ин 
— ーー ~ а 
8 š に 4 + 9994 9061-25 N/S eneTdrrw 
о 
5 
= 
9 


214 “4rodeH snqəqs 4d8TTg 


26 “16-2те-8-02 
8ТГ-8-Ү-144 
Ls: 


реттеувит 
за 400 TTYA ховдрөөд 4 
9с-гт5-8-92 "990787п7 


Є7-215-4-02  66578-V-L4M 


7-216-8-97 5Т8"8-Ч-14Я 


ч 


` *ÉO-8-n2 


5$ЪНОЯЯН 9 ОХИ 
"ЯЖНО"ЄХНУНЯМ 


"Pi bey “езт4 “звя 


реттеочво 


гел 


рвет 


iO] геллодеиелт, 


ммм үд 


ммм 


речетішод 


заөсгар 


omma 


‘ 人 erd өөх: 
вәцопр S*Z Jo чорфтррв fuejsfs тотучоо төлөтөт т9С-8-4-143 
Зататвҙ влешео полета 19-8-а-ыя 
срвот HUTT Зартрвр 2 oup} Зарувледо YIN 968-8-4-145 
тос чоо Тепд звал, r9eup] У9С-8-4-143 
о59 #02 1936845 тол 00 "991 Есе-а-а-лия 
әлтір pesds “фєцоо ривлусршо 676-8-4-143 


Зат189], тепорфррру 


потуептвад 34871 Затрает T нпакяаат 


8189] тоў тэцоўзтрру тет-в-а-лая 
еледпецву Зитргон 04 esuodsey 19л9991 992-8-4-14Я 
езчтоа 4891 102409 % Жатттағұс Тэаоруўрру Ебе-в-а-ляя 


53697 мозцргад туен (4Д2-8-4-145 


gcrtdwoo ттон 60° 
Хүүгүа 15 Tsuorqoosarq-Ts:əqoT отша го*е 


人 9TETd945 теџотуоәлүа отуефв 1072 


1054400 8 547174935 20070 "ON 4I үөр, 


виотуедтавелиї 49113014 062-8-4-14Я 
зчотзедтузведаг леи 56Т-8-4-14 


чотуэдузвэдцт дедуата ЗЧАЯття TO*T 


TONEY :00°Т “он TEJI 359] 


i 


! SIST ТБГ T WEVHd 


(редото) ТРЕЕ Эта org "oad 
плев-о; 7 Ұ207-4 tepon 
I 9894 ETBTESG N/S eonetdxrrw 


оЗета чэб - HIVANOO 


Еве “а-а Amo 


стнояян > SORIN 
“АЯН “сунуияи 


ретјаств) 


10) оеллеувиват 


>x x x >x x< x x 


резәтдшо” 


завали 


өлуп 


зөоүлөд Зчришулі (949181 
ввецеаўззеўух 1014100 полетту 
92304 Толупод чолетту 
зэоүлэд Вшрширар типррпурйпот 
“Зчөүрчлэ) 1043009 10193915 
599504 Толупод додати 

84891 уха], 


. е 


AN NAT INS 
NANNAN с 


87691, watt o'z 
вувој риполо (1 


5% ӨРІП том 


VeOl-4 Терон 


газа ЧҮ N/s әсетӛлтұ 


` 


ойета weg - WIYANOO 


Era: йш ر ن کا‎ хх айна. лын хал, ДУ 


FECE 


007332940 me4gAo ледшва 
pus ло9витрало00 папі Jo зпешәлолбшт 207-8-4-14Я 


Og-zl$-8-02 “зе“гТе-8-92 
uor4waedO шэзабс тол) 00 зц9тта 2072 


мм 


29-215-3-02 

19-216-8-02 “Т7Т-8-Ұ-ШЫЯ өшті чотєцеухя 2890 Зарриет АХопәЗләші 92у-8-4- 

Tor40oO хемод етарертедедлт (1у2-8-4-148 
68Т-8-1-145 871 ^3eu 49 3691 "Чпої 5 "96914 тру шың УТТ-8-4-54Я 

3981 уч тра Teuoyzoung 1092 


81801 тчпотфошид шеув/с епетітру :0077 UI 3894, 


soyi1sprejowrwu) 220-3111 pue 83821 тке) poeds чатн 60" て 
B45et үхэр peedg лот 70"Т 


UOT4€JQTI9) зепаці 974935 £0°T 


Є12-8-Ү-145 


さて OO 81891 өлүзэұүтэгф uoT4 セ aedO заетітпЫя eut3C 2091 


67 4С-216-8-02 потувледо eujgug TO°T 


възет риполо :00°Т швут 3991 


SISAL ІНОГІЯ I Я5УНА 


III евчча ue Bold 


5 “лен 071-8-02 VeOl-4L ТӨРӨН 
т 94 77156596 М anerdrrw 


SIUO43H 2 SORIA 
“АЯН “syuvwiu 


реуетдшод 


реттеочъд 


:01 реллојвив 


у | ойета UBS - HTYANOQ 


"р. bey “8114 "384 


686-8-4-143 


29701570702 
ашто 1077 


O Tro“ set Tate OZ Х 
воџешсојлед зцьтіїту 010077 шоа 3891, 
3587735 
602-.,-%-14Я 0; “ортетотвтой X потҙвматтво рез9еату (То Tord LX 
X мотела ну BeeOselY ТСО 
~ 
зпотучлаттво 10 СЕ Ше Fe] 
оу 1057702 6 0170702 Х Ooi) A+IAT 13095 1054400 (4320 ! 
| 
X UC I Feaudr озпцовчъд equa 9072 i 
З.1--2702 IETT “g2 " 
ATUQ GATING Len X хирлоба Tung TaS 5 UL ад G'E 
СТРУНЫ 29 fee Lat ere Х потъва Ag 15614 44824 “077 
9Е-2то-в- 21 X 124400 эпа Аоцоглаш, 077 
(репирацос) = 540341 TLUOLFOUN мозе aUe*dIty :00'2 шәтр 5691 
B Til Stud шэ18014 
eio 7 с іо іж 
аір ° 5 я --- 
*iBI 5 18 1 Ё ^C ЧЄСТ-ЯЇ төрөн 
ЗЕНОЛЯН 9 SOMIN wih 51512314 2 
*ЯЯН “бХЧҮНЗН Ë 5 5 £ е е айва UTET N/s  өсөүйгүү 
М ° й | 
E в - 
2 e | | o8erd we; - нтулмоо 
2! | ~ 
=——-—n ا لاد بط‎ & _ MEN 
£az7d7d-L4M 


" HETT ed ЫЯ 


Х u " 
X ваолчлацеб хэўчод Чотү82101440  |617-4-4-144 
Х и " и ЛЕТУ АЛ 
гії Х в ч " БЄТї-г-4-145 
ん T-g-V-udE аў Х " uu " DETT-4-4-7 144 
ers Ld X и и и ЯЕТт-а-а-ьяя 
Х и n BET рта 144 
Х и и d€ Urs d- Lda 
x п ч з OE Timawd- LG 
Х и " и FETT romi LAA 
Х " " и VET рта 143 
“Сә-сТ--а-22 SLT PRS Lae lC X x qoggne 29 чорувстувелит ЄТТ-ота-149 
UOF вотзселит 43470 xC s 
Х 53591 БОтТТОСОС TTO} зивлрей зАр%рыо4 (6оу72674-144 
092-2-1-143 Х zuridno5 тен 207, | 
09—„1з7ав702 '99l-a-V7 14 X 42949 waqsss ойл р". 
i 
“LES 43 (77-00 SIT“ вотуетлезоватуј Ur TTA Ќавитлүтәла (0°, 8931 3-4 
ér. 4 
€s ‘TS 
©з. 557 tT F7 ET fT eee Tice oz Х evuunioJleq JULT Td ТӘЛӘТ - өзар зоцвидоздеа смерова 
" 34-14 18891 407% 
(рәппттцор) - аоцешсоудәд ёцеүїйлүү 0077 weal 4.94, 
ITT 95EGd БЕКТЕР 
тісі ро ат 
е |5 81516 чарт 
7181 5 |5 1 Е Ч201-41 1өрон 
SLUTI 9 ЅОЯЯИ 4151 51515121 
г дан “суммкти БАГАЖ ЕМ тү 9394 ТЭ” ЗЕЕ N/S 0 очетату 
е га. 8 о. ` 
z з 
2 ° 09970 res - HTYANOQ 
= t 
Е г, — zu کے‎ dil ж ーーーー ーー ニーーー 


€as-a-d- ал 


х чотаелатге) Xow43y- Jo этЭау 

х (рерре) 9G6t тедшелон T Z шгрпэррү Otl-g-2z 

6T7-8- サ - て JH x 48e] чотузаауд течва зчешилуечт б78-8-4-148 
LA: xL езвер ju8TL4 шәзвќс̧ отривлран TO* ん 1 
. WejsÁg офтазтрАН 00°/ 1941 3591 Ч 


ZEB“ '6'7'7-9-V- 143 X Затої-ручу 9uopeH £0*9 1 

601-219-8-02 ‘4027-8-У-ШЯ 696-4-148 Wayshs Supree[) арен 2079 
уде7-8-у-144 668 з Ч666-8-4-14Я me484G SupoI-T34Uy ріерцєрити 1079 

. 4uemdinbg 1943764 TTY 0079 we4T 1891 1 


мм 


SISAL LITA TII SSVHd 


ПІ "ТІ ТІ 98944 шөлЗол4 | 


WEOT-AL Тәроң 
: У eded "1481-7984 N/s эсеёлу 


amyng 


стночян 9 бОЯЯН 
“ЯЯЯ “сунукян 


рэттэочв 
резетішо? 
quem? 


оВета чес - HTVANOO 


“р, bey “езта "зач 
гоў, овдлорвчва, 


ў E AS 4 


0861-75 0% виват 
du 9 8тох 40) O3 OAV 


Х 
гве-в-у-ыя х 
x 
19-/16-4-07 
ита де da X 
117-8-ү-144 “Є9-015-8-07 X 
LTB“ “Єд-2169-8-02 X 
* 
8Lt-g-v-LIS ЭЛТ-8-Ү-143 
*9- と TS-8ー9Z 
Atuo вувр өдүүвүүгөг) Х 
о | w 
aw 
SIH 9 ч E *&leiBlé 
“аян “сямуиян HIS £ е 
3H 1 
Ё 3 
o 
5: 9 


E So BEE 


16-215-8-02 ¬ зАТР peeds "хэн 
вопвилодаза 


2521 2 OBET заелодру по ретуеаєчі 


guesaos попа зетир чата ира эчт8ая У/87874-144 
Тозо) лелоа этателелехлт 008-8-4-14Я 


Ж: Не 20% 


Жотттавує teuoT4oerrd оршвика 2 отувуе TOE 


1014400 5 KITTITAS = COTE “OM MFI звер 


927-8-4-144 “84801 aur] uorsuejxy 1960 Эпрраеі 
вчоүүеотуүрон хопти snTd AdogeO плод mo 20% 
Kdousd unoq qn) TOZ 


чотэзателя элтувзтацеаю |:00"2 "он течі 3821, 


з9зуля jo поруептвдд едрувургеаб 1071 
чоудептвая Ётэпуаутеда — 100"Т “ОҢ шезт 3891 
БІЗІ гіа I SSVH4 


Заттдпоо Troy ш9:8044 
T “лән “ОвТ-8-22 01-41 ТӨРӨН 
І ee EGET, н/с suwtdryy 


7 5 о8ета ueg - НТУАНОО 


600т-в-ч-тяя 
151-04-02 OF て ширцэррү 
9-56E07 ода “acy "јен 


см 


Х MUpaty 09 esuodseg боку 0019 
зцэшчожтаця потувлата 504 0075 
89581 191546 ТОо41:00 исдеэм зјалолту 


X зоцътт9шоп 0096-шофз/ в zupo[-T4uy yong 39TUI 1077 


сувој зпешдотзлай III езеча 


Та-21,78-02 “Ето X депецха етреєтд риє фөдосн оз esuodsey gutrt (6676 
X мотувлодо quaucusy оф esuodsey ИЯ ест 
база LIA Х ветъзети (2) 
Tite 0272702 > 
'c6£7a-V-L143 ‘ZSE d LT X $3e320y (T) 
Длофое,ваа рик поўзае T." 
X SeTi581A (е) 
X вузхову (Т) 
6L “ЄстсТэтат0с qnoxosu) өлэкраєн зизшешлу (1092 
Тит 2460-з6 444 ойүүцсүэө да "teu 201 
Х ситуце TS は O ロ Вваэшеў GAIS ТОТ 
gmo4T 4291 
pll y T - 1:1-2-07 828044 
212) ЯГ ЕЕ зу чом бн сте ОТОП төрөн 
занодян $ SOWTH “tel в [2318 If °F 4 ста) уеот-ат 
~ ію к» る jajo = ーーーーーーー ーーーーー 
AAU “санунян 5 5 8 £ е т 9 VET, N/S осталу 
! 8 
= 
2 o | оВета тэс - НҮҮАНОО 
= 1 | 


Е8С-а-4-141 ` 


LS/6/8 
pej432edxgy чотзеташоў 


3 
а 
e 
чі 
Е 
m 
je 
5 
a 


: 
Е 
р. 


TSO 


го], реда JUBA] 
`резетащос ` 


Pd bd 94 54 


усели) 


м 


мы 


м 


өлуп 


вувої усер теплоуха 


Затузттацед pue Затуеен уч рта пт 
sfeg ofuorjoeTy JO Заттоо? PUNO 


BuT ETIUDA раз Заръвен 
чотузарааевел: чтаво 


ӨТТОН „рє 

вттон 20%оед PEO] OBZ 

єхоүд херран 

°09Є #ттон ATTA Тәләт 

G て TO3 хпен o3 жави 

чотавауепошеј врвот て BoT エ SOmAG Зари 


пордълуечошой 18211521495 


AI азвча золод Іту 
007% чезі 3297, зчатта 
г0"6 
то°є 
0076 тезі 489: WTA 


00°@ шөт 3891 ATTA 


0077 төзү 3691 33714 


потузафятотеа Tsanqon2qçs (19483044 


t 9354 


21-8 теот-аъ Терон 
T9ET-76 м/с асәталтү 


оЗета ues - WIYANOO 


СІНОЯЯН 9 SOREN 
“АЯН '5УНУНЗЧ 


*p,bey “вата "385 


реттеочво 


тор реалоувшвац, 


м bd bd od 


резотішог | 


queasy 


Pd pd bd >d bd bd bd >d bd bd bd bd Pd pa Bd bd bd 


od 


өтуп 


цотуваст eamog eqwudejTy 
раз потувлаттео рэе4 зүү чоръопрола, 


чорувацуїво эуелодрү 


uop4erysuomeg] потавотјтовда 
поруобтуєваці CTGS pus て To4S ん renrrtedd 
зпохоецо зпенфроБа [wroedg 


83395 uyds 


quemerpnbey 348514 peedg TITH 
вотузттоцовлечо TTS 

„ HATTA Витлелпешти 

вотувтлефочанцо полетрут 

5980949 mpit течрризрашот 

Беотаеа Зиршатрат 

мет овлевру 

9990941329153 рае вФолод TOTO) терриц 


5590941499153 рим 5995104 ТОТу1О) 101ЗА9Т5Я 
10149577460 хофешрраоод пагар 

Татраў тас] OS 

10749277490 asdaoq 

Wood раз 14117925 тєстроүү от? отизада 
чоүүуетүнү 40 

て edme мед pue 441119845 тєчоүүоөсүй 


толупод pue 4771т4936 


Зитасеў 9545 


ТОРЕ 


0056 шеу 1991 39311 


co'z - 
2072 . 
тєг 


00°& weg 3691 MATTA 


му 
= 

. 
= 


38858221333 
nc I 


тоёт 
0077 UI 3991 4Ч3Ү14 


‘TOFD $ КРИТТЯ 15928034 


21-8 Veot-ap Терон 


て 9894 


2961-76 N/S 


are て drTY 


ойета ueg - JHTYANOO 


реттесцв 


резетёшоо 


з 
(рәпүшләҙәп eq or) 3011591 теүпеткіотәләй 00°б шезі 3891 39714 
ввепоцірулени 3741200 5079 
(3191200) or49949Q 6PTrono поце) 2077 
Тәләт estoy 4144200 TO 


4ueudoreAeq т оопертфнод потаворрроодо 007 meal 1801 JUTTA 


Затавеў udg “толусод у 244535 чезӣола 


218 veot-gL TOPO 
2961-76 N/s әчэтїлүү 


ойота ueg - нтулноо 


сада COAST OAT тава твилазха 


— ee -- 


дале 1-144 


— 
dz 


quem) 


угот-ат Терон 
ЗІМОЛЯНО9 SOWTH 
“ЯЯЯ ‘ЗУНУНУЧ 


204814100) 


て Son-96 8/6 enwTdrrw 


реттезиво 


ойета чэс - НТҮЛНОО 


Строен ‘STA CASS 


SLHOHTH $ SOW 
"ЗАЧ “схнунян 


‘ry, bey сета “184 


:0) релчзеувивар 


Х 48a] чорфыадсиошар, (84010026 sgeig рээйс 
Х uNVOVda ТЕ-ННУ ров (Z-NMV JO чогувитьля ц. ИЯ 
7 С | дэн maaosd — 7 

о оо | = 88278708 
ЕЕ ЕЕ —— وچ‎ 
5 213 Е Т-А тэрой 
о テー 
Ё а [а |° ейва N/S зачтдлту 
5 & ! T ВЕ 11-96 


| | | ойета "тво - нтудноо 
ーー - - == 


тиву» зэррон LOT 
заплпгиви TION ела 
ваєло чета = дает тон 
| заст, тах зар телап истузлузасчва Enyong "сең 
С тттавуб тэпотасната отувър рив отиво таб 
Толупор rus (31119918 906 

| чотуваат тво 399539 го ЭТУ суче тор зрэд HATTA 


м чаўсразн 0/6-0-0р 918014 
БЕ Fl Stele UTI 
ГВ 5 8 5 Е mra ТЭРӨН 
SLUTA 9 SOWTH „|2] 58151314 2 ` 
лан “Бунукан gle! | © то эва Listens N/S Эа 
ај ч [EI 
. Ф | 
р 1 ] 
г | 
2 | o | | оЗета тве - НТУЛНОГ 
= у 1 1 
` ' (€t 
i a - ма. Eu 


SCTE топа етт узор затор TOT shy асо? 


қаны « £= 
"тајне Па ама x уп павета гол осъди Сз-т-)”-р Taeg 
-Б-4-145 x samer шәт сосоо02 пасаду 2) = = тета 
TuS лөгү 00753 шәър 390] 
SEL-p-d- 143 x aope popac сатВА госта эЯхав-тзау (99096-4-14Я 
11.-69-215-9=08 
36е-спе-46т-а-у-лая Х потъва fara TO глтед POST; оЗлає-тучу боз WIT 4221 
Х JATIA 3024 „Э, PATER WUBI ТЭВД OT 
551-0-4-14Я x 1054903 Tong хөөгч JSTOTT Ge 1-548 
Nero LL Х тодлсор Tang af рототрой 6275 
Thre ga Lal x шта увсоя плат сег 
ебг-р-у-пая Х ' (saz720 "орг,остя erp A) вагптор мота  TO'C 


Tang розлор 
OAV Жа pottaomeg пута әопешлоутәд оштра гав Зотувоп Teng топлото 66/ 974-143 
подела Tong 0047 ләзі ўе 


DIES 3976 тТЭСЭ17Т1 әрі?ай ДО TBODY зо” 
?u-TO^^ тэласзолаас рае зет ша f^^ 

3239/72 толапог Tong Foi роз 

ззцЭтта 3802 Гепотіойия то? 

PET вашрт ?атесто сувлф тэзЯв ooxy “Яга 36) 049143 

GE L-g-d- LIT X SSOUSATROSIIT сувла “АТС ло чотувчудтаўаа EE" Gd" 


01-811-8-02 
| xT- “6-) 
“аТ4-ф-02 “Э9Е- ONE er Ve LIN) 


94 94 Р4 P4 


52571 твастъзшур SOLAS үлалохтү У” шет 3971 


гавет түзі 797715 дот нет 
полаясаттол загар 971946 C^*T 
потувлодо quru тая pyang гост 
"Lg-g-d- id потувлодо опт.юя て CT 


завер 200019 0071 9251 PL 


4uaudoTaASq зачта Ізноў шътйо4 


жеста TOPOR 
N/S  өчит гтү 


SLUM 9 SOWTA っ 
` AY “сунунан - 
[^] 


| 
1 
"$398 
реттезива 
3091-05 
mana 
S 
ў 
3 1 
8 ' 


резет шоо 


овет-н5 


сөлгөрвивд 


089771 ueg - ЧТУАМОГ 


й “n, hey ° 
т 
„ 


x 20322921 SDDTN IƏFTƏA JO поруватчля ZO*OT . 
оот-гле-в-07? “196-8-4-244 x | wo4sKg Затавтха JO чотуеатэля TO*OT 


10429490 STFA 0007 WHIT 3991. 


166"8-Ү-143 “16-216-9-22 | x : soPuwq) 19157815 оотаєпажо) 0026 шәз 3824, 2 


х зету хецавола тро резе>лотен 6078 
Х ваза отзвета 2070 
Х | | sya рээта ІН 1078 
617-8"Ү-144 267219-8-92 5359] uorsuəqxg Jua) Вирриет Хопойлешя 7202-8-4-145 
(г95-8-4-148) зваў SDWOT хээр Затразі үСТЭ-0-4-14Я 
қ8-99-216-0-22 “Е6Х-0-4-248) х вугошололінт әшәлдхүү 1912005 008 шеф 38912 
yx . пезеля TIO auspuedepur 40°) 3 
x ' 3014323 SATWA 22938258 TTO SCTSng рэвүлэн зпохоздо (0:1 
9uE-g-V-LJN X зәЗпицо упешотелеа 20°. — ys 
£££-g-V-LiX'GQg- "Р9781678707 x xowqo „В, зараван TOL 4 
атап равазерийе 00“), шезт 3994 ` 


х I 5355 зчешіотелої - өзгөр Tony Тволезхя 08078 | 


662-0-1-224 х | вәлпұвләйшәт Зарэчазаў зтазон TO*9 


уетаток ззпецкя 009 ШӘЗІ 3891 
| 2 
эләшїотәләц зачета лелод шездолі 
усот-а Терон 


опа 


стнояян 9 SONA 
` ITU “вумунян 


даәлта) 


реттеоцед 
резетішод 


2 9254 0661-46 N/s | ечеталру 


191 реллојевивај 


оЗета weg - НІХАНОГ 


"рађен "езтя "avg 


nl 


907 
“т0т 56 5# 74 
ез” 


- 24-0735 
тЕЛ-4 


5 


YOL-Z1S~8-9Z “"086-8-ў-14я 


56-215-8-92 


С1НО4ЯН 9 SOREN 
“АЯН “симунан 


> 


“р. бей “8114 "зя 


реттгочво 


гоў резаоуречелт, 


м 


м 


мм 


резет4шог) 


quermy 


етапа 


— 


Kosnbəpv чтезха птх$ әдетәвпд 
SeSusu) 1цәшїотәләд эот8ия 


edopeaug +чЗүт-ән сәстпаләлтү pus SOTUg 


00*7Т шезі 4591 


00727 WI 3991 


193545 рлериеч$ uoqTTueH 60° 
Зитавет ертхоџод чодлва гот 
(QUITO рив гата) гопешлојиој 0138971310245 TO° TT 


durysaL едлпє одпевода чтаво 299-8-47144 


шејвАаб ЗиүүзтүтүүцэдД pus сот всүхавзө2 читаво 00°ТТ Weal 9591 
змепіоучячи тавта TORO пеадола 


072-8-22 
<. зда 


ОЗЄГ-75 N/S 


VéUI-3 ^ төрон 


eusqpdary 


ойета weg - JHTYANOQ 


286-ў-а-ыя 


OO°ET UI 389] - 


ЁЁТ-отү-143 


LaTi TTZ 
сла св О Зи Vb 
хост UI удео “дзеташоў FUTSAL 


007-5-Ү-149 “зиор 
рах. ‘eqo duoo šu; ITJ ur 


Tees tata 
5ТТ-с1:76702 


ТА ита Lad 


зілетьтьтої 
207-атүҮтдан "Ялом 
чі сте; ‘33214100 Eo] ЗЧ ТЫ 


SIHO4WH $ SOWTH 
` AIU “сунукян 


Б 
(ы 
. 

ча 
> 
IM 
Ed 
е 
XY 


о 
e 
в 
о 
о 
ne 
= 
е 
о. 


тої pelJoJsuu.l] 


——T—x 


5005 


тзотіъоэту рэрцоүхд рце үү ЗОН-«0290 S/M 
401481181501 917368 Ye VL РТУ Сри 
puror-vyuy 2 сата: Одо АЧочь) 

Батівәто УЧЕБЫ 


qsa 4109975 рапол) дей ЗОН 


завод 410!dng рипол Ава ЗОН 


вшәлеіс года Кси» 
рив этап Ёитсот үрчоо іту рдърив15 чӨЗТГИЄН 


оувар Тетизшнолтль воўваўе УТЕСТ-в-ч-1Е 


готтъфвот атир чотувлэгтлјәу 58070436 


чотуватвнач FUT OOJ вәлу отполтовта 337 


64591 JUVA у зван «от елпродолд чотусупдшод 


59221 149) x BOR Бито чос4Ы1340 стон 


а : 
қыраты» 


T —— 


стоъчвъчти Ore 
9607-44-44 
У сака СС 


ме wr - 


тоачцод due] urquo Ju овчойвен fYolg-,-d-Lds 


әзндовд 
цорувлейрідец 3M U F1 раерае45 пофътиен 


чотуъттучед рив зитиотутриод «ту 


вотусшпәца 


витот-ъупу ONC 10] злтресола Цоү16)с4тоо 
wasg дот-тачу Чооос эти зай па 

аца ол потупотлувта мота 4тү JO vayg гаполо 
погуезизитяасит зој-тфиу 90025 

зета eutfug риє W/L 20 зпохоечо риполо 
всэ] ату 440 “а птот-тучу 940055 


ар 


» Ртэтиврагя TEE 
з FUTO1~TUY 0070 
III dross 
і 
Эбїгга-4-133 . 
Zor? 
sé0c-ó7d-L43 
OT6757d- La | 
C6d—7a-d-L4d | 
Ты Бый LAA 
додата - 141 
1072 
етоввеча ло] СОС 
II droan ' 
Tyre dL 
6L$74-d- 148 
зетиј гора 7071 


А ситәт-ілчу 90056 отот UTA: 0071 


І Фол 


свет 30915 
I чотвтлән £5l-5-02 


T е9ва 


S III 95844 шелйол4а 


VZOt- тэрон 


79801-75 N/S 


aunTdITy 


оЗетп теє - нтулког 


E4895] зиешполтапа 
поттелдтА 01-0Н 401 =зџәшәгүпбән потуз? 100 046-8-4-149 
потуваатд течед зчешызаі (28-8-4-143 

LANG чорувацта 1077 

4uomuOxTAC3 UOTq9IQIA OI-OM 0077 


оВета ues - НТУЛНОО 


AT Чпо15 
вазе] UTEAS IIT 95544 | uwiBold 
Ё E E š 7-77 Ұ201-4 | төрөн 
83181313 Ё т чотөүлөн | ЄВГ-8-02 
SLHOdH 9 SORIN ml | 
“ЯЯН “синукям 5 5 21817 — айва 8851-76 N/s enetdrrv 
п. 
= 
9 


ор bey "Бута “394 


~ 


вапәшәсттһәң щтлі Jo 


чот-єте-рв-02 Х цоүүвцүштөдөд риє тап Хәттәце Jo соүүвгү8АЯ 098-8-4-145 
96-56-26-216-8-22 x 8180 ттд JO мотаватаволџт 
pus squsuow эЗатн JO чотзварыэзеад Є66—8-4-ЬЯЯ 
Х SnO TIN 
812-8-ў-ыя раәйс цЯтн Suting JJO [rou до потувдрувелит ттв-8-4-1ля 


вуптод 3891 'рру - потувуцеш пу 
Х Кургтавує зпоцутм 879891, TION поләттү 976-8-4-143 
W оз EGE -9-У-хая Х потувуиеш аў 433114845 VT7¿- pus 
зпочатм риз чати “84891 prog полетту 17/-8-4-14Я 


Х ворретледоваівцо похетту 602 
везцолтуоојја төрроц uoddn 
Х воявлн peedg өЗлет Jo 129144 £L-8-d-L43 
Х евецелтуоојји 5 волод (014000 тәррең %0%2 
Х MBX ƏSIƏADV 6072 
Х 00148271190 зоүвшүрлоор uan, 2072 
18-816-8-02 X мотуветитуїо iedueq нед з 424TLTGB4S Т8потүоэята TO" て 
1014109 % 591774925 0072 “ом WERT 3521 
CTE-9-V- Lae . Їх вуптод 3691 елпввалд отиви/а 
ц тн ¬ ортатату мот “лефупта Чата 926-8-4-143 
(26-)81-216-9-07 убе-в-у-та X дезуата 4d8TTH ТО'Т 
293374 00°Т "ON шэзі 359] 
5561-02-12  шелаола 
t 9 З G | O | ™ 
ӘН! TERES —  VéOl-4 терон 
SLOT 9 БОНЯ „ее | ets В | 
` 4 € 
JAU > сянунян Е 3 3 5 e t әЗва TORTS N/s әч=тйлүү 
* е 
ё| | = і | 
5 9 оЗета чэс - WIVANOO 
п. 


` 


Бх З | Є86-8-4-а45 


звтзеў 4OTtd UT впотуеттгово Техед8т 


чить . Х 
т Зчөшөт по б6Т-8-02 Х чар Зат “8т2100 YSE "рола 
х еупешелолаш твоўзові 00° ШӘЗІ 3894, 
201-215-8-27 Х 3891 DFAS левуд зупцовгед Suit 260-8-4-045 


ZOT- Чют-тот-ете-р-07 
15-09-Ұ-184 9 SE-B“ LE Х J SexeQg рәәёс э8геў 
чата ері зчэшкотага зупчовлва Sext уўс6-8-4- Lat 


95-GT-6 (6 313) 


злодэл впувуз 9 Зот LI x әш, Заүсот) exwig poedg залет у06)-8-а-ва 
(96- *oot- 
516- “06-814-8-22) 19<-9-Ұ-14Н Х вер Surpuw] urew PIAS Jo потачателя (156-0-4-14Я 
Є98-8-4-145 x әғаттед 3090 летоод TIO ITV то чотзэвузведау 018-9-4-ШяЯ зпозчеттеовти 
х ваопалтуоојји ЭЛЯ 9298 fore 
X зопешлортеа Sujpuwi 9 1210-5555 (075 


x зошешлортед ЗАТЕЯ Тәләт TO'E 


зопешихојхед 00" шезт 23925 


<61-8-52 928044 


2121 #15 Е ご EDEL I 
РЕДУ Е Veot-g | Терон ! 
` SEHOdH 9 SOWTH „|| 81518314 
“АЯН “сумукян ы el еее . 8 ойва обет-{6 N/S газтілту 
5 9 оЗета weg - НІУАНОГ 
2 9 


82 


‘Pp, bey “9314 5383 


реттеоиво 


го] реллојетвај 


резетішод 


ммм м 


quem 


920104 


(0906-8-4-148) (вреотату) потделувиошеј TEINS 
ївэр Suppueq 


(ооє-в-4-1ая) (571923 чети) 535774536 То цоо төпұрпат?аот 
SAUB, Tend теолеука Tp чоләтту об) 300 TTNA Загон 
(0906-4-143) euyqany хру шың 
Ззад UTH 
жэлтузатаеа 3118915 


заттб-херрин 


て LOH 
SJeAneusy тнорідетціву 


—=g8= mabo 
УСОТ-Я tepow 
T әЗъд 855-75 N/S әчетйлтү 


о8эта weg - итулнод 


(4 Х овај яру Той 4499 26 ra ar СО 
Se Х СР үз ОТАН 755442 АТ 
l ширцерьү T 
3 позсАс AJo uodo, “мораў заря атым 6072 
шә1єАс Алештад “порунтешта от ге (811484 2072 
UOTE EVO, ПОВЕО 10% . 
| $332] 199526 сс“? 
еттер ёчегізазецошэр чотавот, бой, 7071 
витає “потувлусцошос потаєотітогаи: ГОТ 
Х бое тузала ÁKiueuputiodd 001 
Х (Т сотзтлец) зоохооцо queudrnGg 3594 182-45 ТОСТ 
вата y $11895 021 
= ? 3 olo 2 
21812131 le Ү201-27 төрөн 
ЅІНОЧЯН 2 SON «121 7 [ы [9 [Га 
"лан “сянукан £ る 5 5 е T әйей 1071-75 N/S әчетфшүү 
й 8 
а 
2 ы обет тэс - HIYANOQ 


| " s. я I EM жыз А за, 


Ево-ата-аая = 


j d 3 7 d 7 Jj 
ж 956Т-986Т-7561 
ў SEG d я 6-4 


| 


1 


1 
sune lontraot 302 5534 боррфвриа 
а (fo бе NESS улававао атол 


HEADQUARTERS ` 
АШ MATERIEL COMMAND 1697 


“ORCL AS STE Ep 


ТО sPRED OELIVERY 


EUER 


ч 


jm >Z 

ННП: Air forca Рій физебаадьовіто НБУ 
м Nm | | 

FO: Convair щ Moh の Wells | ^ トト ーー 
Division of General Dynamics Corporation «ВЕ бн и | [ e 

P. 0. Box 1950 || ал |} | | 

3165 Pacific Bignvoy ee пая н ни 

бол Рока 12, Gaiiforntia Sa іх | 

REF; (ај Gonvair Report 20-8-195, dated 2 July ーー トト トー 
(b) AFPR, бөвтоїг, San Diego, TWX ЗАНЕР-9-5548 | || | | 

dated 5 September 1956 = || ____| 


i. Ваѓоғепбе (а) propeses, among other items, а ЁВЕМАВК5Г1 $ for 
progran for tha Fol02A predustion large tall, Pata program 10 ucoeptablo 
te thie Command except that no flights are scheduled for los altitudes 
where the critical transonic region will be travoraed at nigh dynanie 
ere aguren, 


2,  fhers?ore, it ів requested that Convair substantiate the complete 
гыйы: safety of the production large tail by sonducting flight flutter 
tagts at 5000-8000 foot altitude at враздо between МеО,9 вой the віготаї в 
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that Convair G3 も hor üubnit flight data to show that the aircraft ів free 
from flutter wo to the restriction menyiened in reference (bj, өк prove 
oy ground vinretion toot data tbat the preduation lorga teil flight $906 


ж ГА rre АИ ВАТ LOG 


жене TWWELASSIFIED ZI so 
= е + 4 n SIG H ü 
ew > =“ | шин FIED, SRS 18529 


^a AME Fona 9, 95 дар па “MORE AIR FORCE PER DOLLAR” ҮР фор Pali bor ВО- C00 яки 
OCT 1 y 1937 ‘ 


Шы =s 


BMO се MO ясна, Lo DRA FRY өкі, dtd бїл + ME бочек, Ser 
ср, «віз, бави oatsact АТ JA 6001-5952, PRIRA Р ирт Flatter 


3 Бер 


dass Mo буу! ћелија be tho gloved tail aircraft. Phin 
Зы. 99? ural 588 vrequogted ў. рагвгаор 2 adere, апа Baer) 
"es солна iL молу ao possible іп эрбоз to өрер approval ява: cr оч сао уз 
рона ретро а ек to the Tlattor ваїочу of the Оо!РОРСҮ 


Хоч ҰН» сочи: 


t | 
“У "TET 
| ee 
| faite: UP 
| ЭРЭЭ не 22 
po “ ач, ту Vy £ ар с ( 
МЕ 


ча 


CONVAIR 5 
А Division of General Dynamics Corporation 
San Diego 


DED Ae Е 102 ФО File No7-9 
RECEIVED 4 
FURIHER FLIGHT FLUTTER TEST REQUIREMENTS ОН 


. HT FLU TEST ТЗ ON 
OCT -1 1956 PRODUCTION BIG ТАТ, Е-102А AIRCRAFT 


102 
PROJECT 


OFFICE INTRODUCTION 


Flight flutter testing has been accomplished on Flight Test Operations 
1-8 on S/N 54-1390 (see Reference 1) which lifts all speed restrictions 
on production big tail aircraft to the design limit dive speed of the 
aircraft, This testing was accomplished in the region between 20,000 and 
35,000 feet and no flight flutter testing was done at lower altitudes, 
Personnel of the Dynamics Branch of WADC have indicated that the entire 
&ltitude-speed envelopes should be flown during flight flutter testing. 


Thus, in anticipation of a WADC requirement that flight flutter test 
speeds be flown at lower altitudes, it 18 proposed that a program be set 
up accomplishing this testing at the earliest possible date. 


. 


TEST PR 


In order that this program may be flown with the least possible effort, 
it is proposed that Р-102А 8/N 54-1390 be used, This airplane already has 
the proper instrumentation installed and could be used as a continuation of 
the flight flutter program at the higher altitudes. 


Since flight flutter test points have been flown at the maximum "а" 
oondition, it remains that the effects of density only be checked, It ia 
therefore proposed that an aileron pulse in each direction, left and right, 
be made at the following points: 


655 knots @ 15,000 ft, 
655 knots 6 10,000 ft, 
655 knote € 7,500 ft, 


If a flight over the Salton Sea can be arranged, a fourth point should be 
flown: 


4. Vg = 655 knots 8 5,000 ft. 
It is anticipsted that the above speed-altitude points are all that will be 
required; however, if any adverse aerodynamic damping is encountered, it may 
be necessary to take впајјег speed increments, 


шин 7 HBH j 8 
ЕО ЗЕНОН 


сс: 


CONVATIR 
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DF-8-208 -2- 


INSTRUMENTATION 


The instrumentation to be used 18 the same already inetalled in 
S/N 54-1390 and called out in Reference (2). Тһе responses of the velocity 
pickups are to be telemetered to the ground station, recorded on magnetic 
tape and an oscillograph, and monitored on a Sanborn recorder, 
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Prepared by と し 0 
В, С. Peller 


Checked by 


М. Ч. Fox/C, Kull 

Р. Prophett/W. Withee : 
T. Maloy/H. Sohuette 

J. Вескпал/Ч. Walker Approved Бу 

М, Edelstein : M, Dublin 

В, І. Feffermsn/R. C. Peller, 

M. Dublin 

Dyn. Files 


REFERENCES 


1. Сопувіг Report ZU-B-034, Add. А, "Resulta of Flight Flutter Testing 
of Large Tall F-102A Aircraft" 


2. Convair Memorandum DF-B-189。 "F-102 Flight Flutter Test Program on 
Large Tail Airoraft," dated 27 April 1956 
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СОМУАТЕ Я 
SEP 11 1956 А Division of General Dynamics Corporation ; fur 
E San Diego 
PROJECT 
ФОЕРІСЕ 
DF-8-197 | 7 September 1956 
Addendum 111 
Е 102 PO File Ме7- 7 
0 NE OF F- 53- LIGHT FLUTT Е 


FOR CONFIGURATION WITH EXTERNAL ING TANKS 


The purpose of this memorandum is to revise and replace all 
former programs as given in the main body of this memorandum and 
Addendur I and II to it. The tests shall be carried out as indicated 
in Table A-III. In all cases speeds аге not to exceed 400 knots indicated 


ог «95 Mug Whichaver is the lower, 
1:319) daz а а 
Ргерагед Бу , + パタン 
» Р. Мас Lellan 


Checked by 


Approved by най. 


M, Dublin 


сс: М.М. Fox 
Р. Prophett/H. Cheney 
T. Maloy 
р. Еш] 
В. L. Johnson/V, A1 1wardt 
М. Вгеду/ћ. Sassaman 
R. L. Fefferman/R. C. Peller 
V. D. Daniels 
М. Dublin/L. Payne 
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Data 
Point 


Мо Зо мячом 


III 


Speed* 


«75M 
.85М 
.95М 
.75М 
.85М 
.95М 
.75М 
.85М 
.95М 
400 кп 
400 kn 
400 Ко 
400 Кп 
400 Ка 
400 Ко 
400 Кп 
400 Кп 
400 Уп 


WEDULE OF FLIG 
WITH EXTERNAL FU 


Altitude 


(Ft) 


26,000 
26,000 
26,000 
26,000 
26,000 
26,000 
26,000 
26,000 
26,000 
15,000 
15,000 
15,000 
7,500 
7,500 
7,500 
hta 
h** 
h** 
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TABLE А-]1І 


External 


FLUTTER TESTS ON F- 
TANKS INSTA 


Configuration 


Half-full; fwd. 
Half-full; fwd. 
Half-full; fwd. 
Half-full; aft. 
Half-full; aft. 
Helf-full; aft. 
Half-full; aft. 
Full 

Half-full; fwd. 
Helf-full; fwd. 


Half-full; aft. 
Half-full; aft. 


Helf-fuil; fwd. 


* M ihdicates true Mach number 
kn Means indicated air speed in knots 


**^ Minimum density altitude at which airplane 


to 400 knots indicated, 


c.g. 
c.g. 
c.g. 
С.Е. 
e.g. 
с.р. 
e.g. 


c.g. 
e.g. 


e.g. 
Cope 


с.р. 


Corporati.n 


IRPLAN 


Test 
Objective 


Sweep Frequency Records 


Decay Кесогаз 
Decay Records 


Sweap Frequency Records 


Decay Records 
Decay Records 


Sweep Frequency Records 


Decay Records 
Decay Records 
Decay Records 
Decay Records 
Decay Records 
Decay Racords 
Decay Records 
Decay Records 
Decay Records 
Decay Records 
Decay Records 


may be safely flown 
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MODEL 2 PAOJECI оно MEMO 4 Д 28 August 1956 
ТО: Н. В. Francon - П. В. Kennedy - D, В. Stevart Page 1 of 1 


50227 08: Flight Flutter Tests - Completion ої 
Е-102А Large Tail Airplanes 


REFERENCE: (a) Model 8 Project Office Memo dated 24 July 56, subj: 
"Flight Limitations, Airplanes S/N 51-1388, 1390, 1398." 


(о) Model 8 Project Office Memo dated 25 July 56, subj: 
"Slight Limitations, Airplane S/N 51-1101." 


(с) Model 8 Project Office Memo dated 2h July 56, subj: 
"Flight Limitotions, Airplanes S/N 55-3357 thru 55-3379." 


(а) койо), 8 Project Office Memo dated 2h July 56, subj: 5 
"Flight Limitations, Airplanes S/N 55-3380 thru 55-3426." 


ences (в) thru (d) restrict those airplanes (excluding 55-1380, 
|) to а meximm speed of Mach = 1.25 or 600 knots I.A.S., whichever 


Results of flight flutter tests on F-102Á aircraft, S/N 51-1390 
predustion large tail airplone, shov adequate flutter stability at speeds 
еще! чо or exceeding the limit dive speed of the airplane. 


Зу issue of this memo, the flutter limitation for large tail airplanes 
is rocinded, 


Ур W. М. КОХ 

VER CER: gh Senior Project Engineer 
Dictribution: 

INR. Kennedy (2) 1.8. Bergstrom 

р.м. Pronbett J.L. Wainwright 

L.C. Stucky (2) G.W. O'Hare 

Leda Pomelon 2.0. Hunteman (5) 

Р.А, Otrlcon 0.7. Kull (3) 

P.D, Ferrara WF. Brown (2) 

Ge Lemke (а) Е.Б, Benson 


G.E, Pabaegg (E92) 
С.С. Ekron 

Y. eimen 

WI. Withee/P.L, Maloy 
Моде? 8 P/O (3) 
ED, Havens 

Y.D. eploegate 

AvER Plant 2, Bldg à 
Ј.С. Hoover 

W.P. Besley 

D.R. Stewart (2) 


В.В. Kelenquin (Palmdale) 
H, Rumbaugh 

М.В. Harwell (3) 

J. Carton (Palmdale) (2) 
%, Tyler 


Ў, Frogge (2) 
І.М. Keith 
Б.Б. Ward 
П.В. Franson | (2) 


Т.М. Brotherton (2) 


CONFIDENTIAL 


s СОЦУАТЕ 
А 9415100 of General Dynamics Corporation 
San Diego 12, Califoraia 


letter of transmittal 
to be declassified when 


documats ara dotached. Та reply refor to: 
Е 104 РО File но7- 7 leg 03:1200 
18 July 1956 
Subject: Contract АРЗ3(600)-5942 


Reference: 


Enclosure: 


1. 


Convair, A Division of General Бупашісе Corporation 
San Diego 12, Culffornia 

Model Р-102А Airplanes 

Flight Flutter, Stability зай Control сва 

Tactical Iuprovesent Tests « Submittal of 


Conmender 
Air Materiel Command 
Wright-Patterson Air Fores Buse, Ohio 


МОРНЕС (RD23P0) 


Air Foreo Plant Representative 

Вап Antonio Air Materiel Area 

Convair, A Division of General. Dynamico Corporation 
San Diego 12, California 


(а) Supplemental Agreement Шо. 88 to 
Bubject Contract 


(А) Five (5) copies Confidential Report 
20-8-195, dated 2 July 2956 « Flight 
Flutter, Stability вой Control апа 
Tactical Improvement Teste F-102 8/1 
53-1290 

(Б) Thirteen (13) copies Convair Confidential 


DD Form 250 (modified) Р.В. No. 649209, 
deted 18 July 1056 


Enclosure (A) 30 submitted in compliance with requirements of 


Reference (а). 


CONFIDENTIAL 


3 CONFIDENTIAL 


CONVAZR 
‚ А Division of General Dynamics НЬ. аса 
San Diego 12, California 
То: Commander 
Air Materiel Command 
Wright-Patterson Air Force Раве, Ohio 


Itr. 96-8719 
Іра 73-7350 
18 July 1956 
Pago 2 


| 2. It 10 requested that Contractor be notified of acceptance of the 


| enclosed data Бу returning an executed copy of Enclosure (В). 


| CONVAIHR 


! A Division of General Dynamies Corporation 


Зай Diego) 


со: АУРА (4) w/b Enel. (A), (B) 
USAF (13) W/13 Encl. (В) 
Dayton Office (2) 
Contracts 
$. J. Alkazin (3) 

1. Moore (2) 
Engr. Files 
Model 8 P/o (3) 
заг. Flight Test Plan. 


гата йг: (8) 
Spee. Files (2) 


Letter of transmittal to 
be declassified when 
üocunents are detached. 


CONFIDENTIAL 


М j М е е ` 


CONVAIR 


А Division of General Dynamics Corporation ба ти ; 
Ban Diego 


| | рр-8-167 T June 1956 
хе Addendum II 


45 we OUILINE OF Р-102А S/N 53-1791 FLIGHT FLUTTER TESTS 


TS FOR CONFIGURATION WITH EXTERNAL WING TANKS 


eee Е 102 РО File Чо” 7 

Addendim I of this memorandum presents the outline of flight flutter 
tests to be performed on Р-102А в/н 53-1191 Гог the configuration with 
external wing tanks. Since issuance of this memorandum, Reference (1) 
has been received in which paragraph 3 e. requires that flight flutter 
testing be accomplished at the minimum altitude at which М = 0.95 can 
be obtained in level flight. These tests are to be performed in the 
three external tank fuel conditions and in two equal speed increments 
beginning at a speed corresponding to a compressible dynamic pressure 
of 950 158/242 and terminating ві М = 0.95. These tests are to be mm 
subsequent to flight flutter testing at 15,000 ft. 


In order that an adequate margin of safety be allowed, it is proposed 
that these tests be accomplished at an altitude of 7500 ft. which 
corresponds to the minimum altitude at which the flight loads are to 
be determined. Table I - ІІ of this addendum presents the airspeeds, 
Mech numbers, and dynamic pressures for the test points to be run. 
This table is to be considered а continustion of Table і - І of 


Addendum I. 
Prepared by ( ¿Z 
‚ С. Peller 
~ 
Сһескей Бу Z= by Z Lari 
R. L. ernan 
Approved by паба, 
М. Dublin 
сс: “Й. М. Fox 
Р. Prophett/H. Cheney 
T. Maloy 
I D. Hull 


В. 1. Johnson/V. Allvardt 
| М. Вгаду/ћ. Ваввацап 
| R. L. Fefferman/R. С. Peller 
Я. D. Daniele 
М. Dublin 
Dyn. Files 
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414. Маг. 13, 1956, Convair Log No. GA-4112, 
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TABLE I-II 


SCHEDULE ОР FLIGHT FLUITER TEST 
WITH EXTERNAL WING TANKS 


Decay records 
Decay records 


Half Full Tanks - Aft С.О. 
Sweep records 


True Mach number 
Pressure altitude (feet) 
True air speed (knots, standard дву) 


Compressible dynamic pressure 
(158/242, standard day) 


1333311311233134111443322211 232211 
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| Rec'd AFDFR 3 Apr, 56 
MEMORANDUM Fer Associate Director 
„Ме: Telaphóne conversation with Mr. А. D. Mae 161182: of Convair, 


i Ban Diego, gonosrning flight fest of fifth rocket model 
bagting 1-106 wing utter (cambered leading edges and 


Сору for AFDER 


Reference a Langley Let. to AFDNR Jan. 5, 1956 VIZ JN BRO'K nor Bic. 
ју 1956 regarding rocket обед, 
flutter texte of fifth aet of 1/б»асаја wings (emberei. 
losing edges) of the Convair Р-102 airplane « s telephone 
спев они with Mr. А. D. Май 183160 of Convair, by 
Mieka R. ОК 


а. Оа March 22, 1926, 1 злой ir. Meo allan to infor his that the 
subject model had bean flight tested eng Ghat ite performance wea азат 
to that of the previous вода (ref. (в)), that ta, the wings видделіу 
7411068 on the motel resihed xexinum speed (shout Моє 1.5). The wing 
vibroneters showed on intemittent low emlitule frequency of 05.5 ср 
(вітае bending 85 сре) beginning at gustainer firing. No other regular 
ав г 5 contra à ос аса took place. There хав бо ЗА to failure 

of flutter ar control tux. The wing thet wae 
піла (ret. Mea} remained intact for a longer period than the wing 
not require fepafr 


* 


g. We discussed the possibility of age weikoning the bonding agent 
41 the Wing structure, Му. Mae Lellan said that he knew thet the bond 
lost &trength vith age but oot how mach nor how ёсон. 


3. І eked if апу more tests wore contemplated because of the вобдац 
fadiures encountered. He said that they were satisfied with tha tests on 


more test cm vings of reduced stiffness vas being consi aed. Қа algo 
8414 that thay ато tentatively considering two vertical fin tests of a 
éiffarent configuration but approval has not yet been granted Бу НАРО. 


k. Tha name of the airplane was nob mentioned and tha conversation 
wes held із such & way аб nob to Jecpariice security. 


Ld2SFG, 
ПЕЕ: З рал. St 4 Burke В. O'Kelly 

25 INTO. СУБ. 10: "еси сай; Research Boientist 
обв A 
кю кама — не S РАЯ РРЕВТ, Major, USAF 

ош "m DE Representative 

E > АСА Lab 
{бурей в a". ба Ў. д. е аз » Зотов Boban За, б 

АРВ 10 1956 зинэнїй” 


"CONVAIR 


А Division of General nynamics Corporaticn 
й d Зап Diego ТА Во 
4 Й : 
DF-8-189 : F аль РО Fd “с 7-77 14 Maroh (2956 
i: 
- ІСН FL РА М 1, 
ТАШ, AIRCRAFT 


The purpose ої this memorandum is to outline a flight flutter test, and 
а ground vibration test program for ап Р-102А airplane with a large tail. 


Introduction 


The solution of the “roll-coupling" problem has teen found to bs enlarge- 
ment of the vertical fin оп the №-102А. This large tail was flight tested on 
S/N 53-1813 and increasing the tail size was accomplished by the addition of а 
"glove" to the production small tail. Тһе regular production large tail and 
the retrofited large tails will be identical. No fuselage "beef-up" is contem- 
plated because of the large tail although some frame strengthening is contem- 
plated for other reasons. Ап elevation view showing the tail sizes is shown іп 
Figure (1). 


Because of the new tail and the limited spsed to which S/N 53-1813 was 
flown (М = 1.20 at 35,000 ft., see Reference 1), it will be necessary to flight 
flutter test ап airplane with the large tail. This flight flutter testing 
should be accomplished on the first airplane to be fitted with the large tail 
and on which the "busz" fix has been incoroorated. This із to obviate the 
necessity of placing a speed limitation of M = 1.20 on airplanes receiving the 
big ‘tall: prior to flight flutter testing. 


a 
Flight Flutter Program 


In order that the flight flutter test program may be carried out in the 
least possiile time а minimal pregram will be investigated. A table of the 
speed and altitude points to be tested is shown in Table (1). 

f 


Excitation will be provided by a rapid pulse of the aileron control at 
each apeed point. The records are then to be analyzed by Dynamics Group personnel 
prior to release of the airplane to the next higher speed point. 


Instrumentation 


The instrumentation to be provided will consist of two accelerometers to 
be located оп the fin and two velocity pickups to be located on the rudder as 
shown in Figure (2). Тһе two velocity pickups аге to bs hooked up together to 
Teed rudder rotation. Outputs of these pickups are to be telemetered to the 
ground atation and recorded on magnetic taps. These outputs are then to be 
recorded on an oscillograph. 


Ground Vibration Tests 


In addition to the above mentioned flight flutter tests, it will be 
necessary that the fin modes of vibration be obtained by mea а vibe 
ration test. WECEWeDm 
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An electronic shaker іс to be attached to the lower end of the rudder 
and & slow frequency sweep made from 5 cps to 50 cps and back to 5 cps, while 
recording the outputs of the ship's fin and rudder instrumentation on an 
oscillograph. After examination of the resulting oscillogram for resonances, 
the fin is to be shaken at each resonant peint and the mode shape determined 
by а roving pickup. The pickup locations at which the roving pickup is to be 


placed are shown in Figure (3). 


Prepared by С 
К. С. Peller 


Checked by _; f A+ шамы 
А. Г. ferman 
| ` 


spproved by d 


M. Dublin 


Т. Maloy/Shustte 

М.М. Кох/ R. Strayer 

Р. Prophett/ Н. Cheney 

0. Putness/ У. Allwardt 
Cook/R. 1. Johnson 
L. Fefferman/R. C. Peller 
Dublin 
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Reference: 


(1) CVAC Memorandum DY-8-185, "Results of Flight Flutter Tests of F-102A 
S/N 53-1813 With Q1oywd Fin", dtd. 20 January 1956. 
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TABLE 1 


UCTION LARGE TAIL 


Mach No, Altitude 


ON F-102A WITH 


35000 

1, 35000 
мм | 2 | 
` | 2500 _____ 


20 


* Plight #8 ів the maximum Ча" condition. 
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2 Lateral Accelerometer 

© Velocity Pickup 
Velocity pickupe on rudder are to be loceted 
as near the top of the rudder as feasible and 
hooked up to read rotation of the rudder. 
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| HEAbOUARTERS 1691 
"š i ATERIEL COMMAND 


OCT 51028 


ТО SPEED DELIVERY 
оғ YOUR пету, PLEASE 


95 ADDRESS COMMUNI. 
2 CATION то ATTENTION ог 
MCPHIC ( RDZSFG/ 19-24) 
i ТЕН/ ewt 
SUBJECT: Contract AF 33(600)-5982 
Model ў-1С2А Airplanes 
Flight Flutter, Stability and Control 
and Tactical Improvement Teats 
THRU; Air Force Plant Representative 
то: Convair | Е 102 P о File Чо7- 7 
` Divisi f е1 р "at 
i "BE WED vision of Gener уватісв Corporation 


Р. 0. Вох 1950 
3165 Pacific Highway 
UCT 19 1956 San Diego 12, California 


лоз REF: (в) Convair Letter 61779, dated 18 July 1956, w/I 
orrict (b) ANG Letter МОРЕКС(Ер2880/1-12А), dated 3 October 1956 


1. Convair CONFIDENTIAL Report 20-8-195, submitted by reference 

(8), has been reviewed by this Command and the following recommendations 
are submitted; 5 

а. Under "Procedure" paragraph 5 of Test 2.01, Directional 
Stability and Yaw Damper Optimization, it is stated that only a qualitative 
evaluation will be made to demonstrate that right rudder will result in 
right skidding turns when wings are level and an increase in right bank 
shall accompany an increase in right sideslip (requirement Не, page 9). 
Seeing that the instrumentation is available, these characteristics should 
be obteined quantitatively, 4 

be Рог data requirements of Төв! 2,03, Adverse Yaw, it states 
that aileron angle versus sidesiip for both rudder fixed and rudder 
coordinated rolls will be plotted. It is not stated what sideslip values 
will be plotted. They should be peak values. Time histories of these 
maneuvers should also be included showing aileron, rudder and sideslip 
angles and aileron and rudder control forces. Rollurate versus angle of 
bank plots are satisfactory. 


с. Test 3.03 should include stick and rudder force required to 
, hold initial trim conditiona if any trim change occurs with speed brake 
deflection. This test should show compliance with paragraph 8.6,8 of 0/0 
USAF Specification 18158, i a 


Ha АМС Form 9, 25 Aug 51 “МОВЕ AIR FORCE PER DOLLAR” AF-RAFB-Da- 01 Apr бані а 


= Иа 
ANC ltr NOPHFC(IDZSEG/19=1A)JEE/cwt, ata 901 UT" to Convair, San 
Diego, Calif, Subj: Contract АҒ 33(600)~5942, Model F-1024 A/P, Plight 


Flutter, Stability and Control and Tactical Improvement Tests 


2. Other requlrements relativo to flutter testing ої the aircraft 
have been established by reference (ъ). 


3. Upon incorporation of the items listed above in the subject 
flight test program, Engineering approval will be granted, 


FOR THE COMMANDER: 


x + 


М СОНТАТЕ | 
А sion of General Dynamics Corpo ой 
(Бап Diego) 


Іп reply refer to: 


Е 102 РО File No 7- Ў озы ee 


21, December 1956 


BUBJECT: Contract АРЗЗ(600)-5988 (-23903) (-2926%) (-3117%) 
Convair, A Division of General Dynemica Corporation 
Sen Diego 12, California 
Model F-102A Airplanes 
Flight Flutter Testa 


ТО: Commander 
Air Materiel Commend 
Wright-Patterson Air Force Base, Ohio 


ATTENTION: MOPEFC (RDZSPG) 


VIA: Air Force Plent Representative 
Бап Antonio Air Materiel Area 
Convair, A Division of General рупепісв Corporation 
баа Diego 12, California 


REFERENCE: (а) АР Letter MOPHEC(RDOSEG/1-19A)JEH/ewt, dated 3 October 1956, 
(Confidential). 


1 (b) Convair Memo DF-8-6, "Revised Flight Flutter Test Progrom 
on Production Big Tail F-102A Aircraft”, dated 16 October 
1956, (Confidential). 


(с) Convair Report 20-6-0321, Add. I, "Results of Ground 
Vibration Tests on F-102A's S/N 53-1813 and S/N 55-3357 
Large Tail Aircraft," dated 29 Augnst 1956. 


1. In accord with the request in Paragraph 2 of Reference (s), the flight 
flutter testing of large vertical teil Р-102А Airplanes hag been ex- 
tended to lower altitudes in accord with Reference (b). These tests 
аге canpleted and the data is being reduced for presentation in report 
form. 


+ 


CONVAIR-SD 

Commander 14 December 1956 
Air Materiel Command 6-81.27 
Wright-Patterson Air Force Base, Ohio Page 2 


2. Аз requested in Paragraph 3 of Reference (в), ground vibration tests 
о? airplanes 5/8 53-1813 and 55-3357, gloved tail ond production tail 
airplanes, respectively, have been conducted and their results are 
presented in Reference (c) which has been transmitted to the Air Force. 
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Та reply ге?ег to: | 

Е 102РО File Мо7- 7 Манах а 


14 December 1956 


SUBJECT: Contract АРЗЗ(б00)-30169 (-33808) 
Convair, А Division of General Dynemics Corporation 
San Diego 12, California 
Model F-1068/B Airplanes 
Flutter Model Design and Airplane Flutter Analysis 


TO: Commander ! 
Air Materiel Commend 
Wright-Patterson Air Force Bage, Ohio 


AGLBNTION: MOPHFC (RDZSFG) 


VIA: Air Force Plant Representative 
San Antonio Air Materiel frea 1 
Convair, ñ 01916108 of General Dynamics Corporation 
San Diego 12, Cnllfornic . 


REFERENCE: (а) AF Letter ХОРНЕС(ЕРБЕО/1-128)2ЕН/емб, dated 23 October 1956. 
(b) Convair Report 20-8-053 dated 6 February 1956 (Confidential). 


1. In accord with the regueetg in Paregraph 1 of Reference (а), Items a, b, 
end с have been accomplished. These items pertain to design features of 
Р-106 Fin-Rudder Flutter Models. Items d end е, which pertain to the 
flutter analysis of the airplane fin-rudder, аге in procese of being 
accomplished nnd will be од ей ав a revision to Reference (0). In 
reply to the question of Item $, по correction was included in the 
original F-106A Fin-Rudder Flutter Analysis for the fin sweepback. This 
vill be noted in the above revision to Reference (b). | 


GONVATR-SD 

Comander ` 14 December 1956 
Air Materiel Commond 6-8126 
Wright-Patterson Air Force Base, Ohio Page 2 


8. The trensonic Flutter (9461 test noted in Paragragh 2 of Refereace (а) 
13 now scheduled for 20 February 1957. 
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DATE: 16 February 1956 Е 102 Р : | 
Ө File この - 
ТО: М.М. Рох Л ыа 7; 


SUBJECT: Flight. #20 Flutter and Roll Investigation at 12,000 Feet 
and Increased Area Vertical Tail. 


| During this flight, aileron pulses were used for excitation for сопе 
| tinuation of the flutter program which was extended to 1.2М, 


1.2М is the maximum to be investigated for this duct configuration 
because of buzz intensity. 


] Full deflection aileron rolls were accomplished at several mach num- 

i bers through а range of .6М to .95M at 12,000 feet. There were no 
in-flight indications of any undesirable characteristics. Telemeter- 
ing indicated approximately 1 "С" lateral load, Roll rates were | 
extremely highs in some instances approximately 509 іп excess of | 
requirements, ] 


It seems reasonable and desirable to investigate roll performance h 
using a maximum of about 59 of aileron. Тһе 5° maximum is suggested | 
because it would insure appreciable maximum lateral load reductions; 

we would retain more than adequete roll rates under.most conditions | 
and would, I believe, retain satisfactory aileron control for our 

extreme conditions. In addition, it could cause a quick and сош- 

plete alleviation of our double-headed stick clearance problem; 

with a compromise change, it could cause some alleviation of с1ваг- 

ance and cause some improvement relative to lateral control over- 

sensitivity. 


For an interim, and perhaps permanent solution to the lateral load 
situation, without fuselage Бееї-цо, the aileron stops could simply 
be changed to approximately 59 max. then, if the present plan to 
alleviate lateral sensitivity works, the final solution for tail 
retrofit is clear, 


For long range planning, and in consideration of the Р-1028, а 
sophisticated fail-safe maximum aileron angle scheduling device 
should be developed, For the Ғ-102А, the ultimate required may be а 
2° change scheduled with landing gear position. 


If the proposals for the retrofit case are unsatisfactory, I suggest 
we consider some limitation similar to "maximm aileron deflection 
below 20,000 fest and above 450 knota indicated air speed shall not 
exceed half deflection," 


~ 2 


М. М. Fox ~ 2 
16 February 1956 


Could an early meeting on this subject be arranged? 
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і In reply refe? to: 
WHF sLVA veo 
THIS LETTER MAY ВЕ DECLASSIFIED Log #3-5168 
WHEN ENCLOSURES ЛАБ DETACHED. Lir, 86-712 
3 February 1956 
Subject: Contract AF33(600)-5942, 23903 
Convair, A Division of General Dynamica Corporation 
San біеўо 12, California 
Model. Ұ-102А Airplanes 
Theovetioel Flutter Investigation of the 7-102 А Airplone 
То: Commander 


Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


Attentions МОРНГО (4051.6) 


Via: 


Air Torce Flant Ве 


Reference: AAF Specification 


Aircraft: Proventi 


Enclosures (A) Convair Report 


1. 


of the Р-102А 


presentative 


1817 "Flutter Divergence and Reversal іп 
on of" 


20-8-032 “Theoretical Flutter Inveotigation 
Airplane" 


Епеіеацге (А) 18 herewith submitted in accordance with tho 
provisions of Contract Мо. AF33(600)-5942 and -23903. 


Distributions 
AMO (11) w/3 copies of enal. 
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Subjncts Contraer 4733(600)е30109 
CGonvcir, А viston of General Dynamico Corporation 
Ban Diogo L2, California 
Hodal 05-3028 Adrplanes 
F-20286 Aivpisne Revised Flutter Model Progres 


Тоз бехпалдею 
Air HaterLol Полови 
Urignt-Pattoracs Air Fores Вегер Calo 


Attonbiens MORESO 04057-6) 
Vias Air Fores Plant Represcatetive 


Reforeacs: (а) балбаусасз at Dayton, Ohio, бобов М. Мрћућом of ЧАВО 
ana В. be Ребека of COonvair-30 аз 13 Оеёосөг 1955 


Eneloguro: (А) Convair Ssorot Momo ЮР-88 -108 dated 21 November 1955, 
ЗА Revieasd Fragen of Plotter Model Togting for the 
Мед 080 Aíispione." 


іо Ав requested Ан Бефоколе? (a) corferones, Encleaure (А) 38 
forverdod for approval end suggested medifiestions. 


CORWA XR 
| А Division of бәлеге Dynamics Corporation 
ў {Sen/Diago) 


72: ЛУ — 
2 Wo М. For 

Sonice Project Easineor 
Diotributien 8 | 
AMO 1-3 м/Э ворізе of enel. <> S ufo onele 
AFR 4-5 173 copies ef enelo 
24970 (А) w/o cmolo 


ве: Payton Offices (21 Хо Меле (2; 
Contracta | Wo Те Bram (2) 
З. Ja kasio (2 баль Files (2) 
В. Lo Bonnen зе 8 Роде (2) 


= Е - ага 


г сад Ө | 


FEB -9756 НАСА = Langley 
2 . з Langley Field, V. 
erpe 102 PO File Ме То | Зары n, 1956; 


(Ree'd APDFR 24 Jam. 156) 


MEMORANDUM For Associate Direstor ыу 
Subject: Rocket modol flutter teste of fifth set of 1/9-вса16 |: 

wings (cambared leading edges) of the Convair F102 て 

Birplsno = Telephone conversatlona with Me, A, D, ーー 

Mae lalla of Convair, awe Ж Р 
Rofeeeneos Langley Lot. to AFDSR Jan. 4, 2956, Еле, без, t 244 

1. The fifth rocket flubter койої to test Convair 9-102 wings мав Br 

being prepared for flight tests on January 6, 1996, when 46 was discovsrod ` 


that the upper surface вида of the right wing was looso. The landing geer 
deo? маз removed and it eonld bs socn that the skin doubler had pulled 
ёнаў from the spars end ribs, Tho area involved ів avout a square Loot, 
from a line leeated 17 inches from the leading edge point to а line located 
32 inches from the leading edge point. ‘These linos oxtond spanwise from 
just outboard of the root chord to tho second Pence (about 12 inches), 


Zo 1 called Mr. А. D, Має Lallen on the afternoon of January 6, Бо 
inform him of tho skin looseness, Hs said that ho and his essociates 
would desido on a course of action and coll mo back, I told Мат would 
determino whether or not the ving could bo reuoved undamaged from the 
а ган. 


3. І told him that tho data letter covering results of the fourth 
tent left Langley Field on Jermary 4, 1996, 


йо — Er. А, Do Mae Lellan returned шу call on January 10, 1956, and 
ваза thet Convair profcerod having the wing shipped to then for repair, 


5. I told him that Z hed cenfurred with NACA збор personel сопеега? па 
venoval, of tho wing fron tha airframe and thet they amested to have to 
use heat to soften the bonding pawapes resin to allow removal of tho wing, 
Kr. Мае Lollan felt that guech application of heat would probably destroy 
or weakea the Проп б bond da the remainder of the wing and he uchld prefer 
not using heat for this reason. I told him thes ve would deeido on some 
other courao of action, 


6。 I told him that но uculd ship the wing as soon as possible and 
that I would call him ag to the shipping date and mode of transportetion, 


7. ‘The name of the elreraft, Р-202 was not mentioned during the 
sonverzation which vas hold in such a manner as not to jeopardise security. 


Burke R, OS Kelly 
Aeronautiosl Research 80168365 


ік CONFIDENTIGL バア 


CONVAIR Сору Noo, 


А Division of General Dynamics Corporation 
(San Diego) 


LETTER OP TRANSMITTAL МАУ BE DEGLASSIPIED 
НЕН DOCUMENTS ARE DETACHED 


Хо reply refer tos 
МУДРИ ga 
6-6302 

Leg. Ho. 34152 


24 November 1935 


| Subjects Contract API3(600)=5942 
' бовчадг, А Division of General БуйазДео Cr peratien 
1 San Diego 32, California 

Models ҮР-102 and Р-102 Airplazes 

Viutter Model Vibration Mede Data end Tost Progran 


uh F 
02 = 
“оз АР Foros Develegnent Fiels TUE а 0 File Ме ЯС 7 
Langley Field, Virginia 


Attention: || D. G. Steno / ËB, Я, O' Melly, NACA РАНО 


Tise АА» Foros Plant Ropresantative 


References (а) WWelephons convoraaticn оп 19 Catebor 1955 betucon В. В. 
O'Kelly of HAGA РАН and Л. D, Maclellan ef Convair, 
Зав Diogo 


(0) Gonforance аб Dayton, Chis, on 13 Cstebar 1955 Нобугзи 
Н. Mykytow c£ HADO, E. Kate of ARC, and B, Lo Гарбокрла 
of Convair, San Бізде 


Enelesures (А) Пойе lisa Plots of Reseaant Modos ef в Cantdloverad 
Reduced Stiffnoos 2/0 Saale УР-202 Wing and Eleven 


(В) Пойв lizo Ploto of Resonant Medos of aCeatilovised 1/9 
Seale 17-108 Wing Llevea faving Crrbored leading Edgo 
and ÊRE Tino. 


(C) болог Confidential Ворог б8-0-022, "Benign aud 
Construction of РОЗОВА Pia Повтор Fluttor Kool”, 
dated 25 Бау 3955. 


3。 As sogquosted in Dofopsass (2), Enclosures (A) Shrough (6) eontala 
tho паде line patterns for the cantilever codec of Shs rcduezd озова 2/9 
сөгіс medel of tho W102 wing ard clover, UW ewrbured leading сбао 1⁄9 cento 
ребої of tho W-102A wing ста the reduced "ЗА? ос 2/5 nenio вадої e? the 
POZA fin, 


| 1 корер і і И 


GƏNFIDENTIA2 


CONVAIR 
А Division of General Dynamics Corporation 
(San Diego) 
Кір Forse Dovolopacnt Field Representative 24 Revealer 3955 
longloy Field, Virginia 6-6303 
Page 2 
2, To вип 188 ths information givon in Hafereneo (а), tho esuborcd 


leading edge modal is to be test floun to Moeh mumbar 1.6 without Thessosled 
insulation instond of to Mach nuuber 2.2 with Тізтпобігй Insulation as 
originally planned, Reference (b) ів the authority for thie roviaion in tho 
вода) toot program. 


CONVAIR 
А Division ої (опека), Bynemies Corporation 
(вал Diego) 


£ © G. => 24. 
Wo We Fou 
Senior Projoct Bnginsor 


ВА обе ћи өл: 

АВРОРА 91-3, w/3 сорїөв of encls. (4) end (В) 
and 1 сору о? engl, M 

АРҒА 24-6, w2 copies of ensis. (A) and (В) 

14090 (1) w/o enel. 


LETTER OF TRANSMITTAL MAY BE DECLASSIFIED 
WHEN DOGUMENTS АНЕ БЕТА. 


ве: Dayton Office (2) 
Contrasta 
Jo Jo Alkagin (2) 
R. Го Вэрвоп 
1, Moore (2) 
Не Р. Веома (2) 
№ Dublin/fofferman (2) 
Бане, Filos (2) 
Medel 8 270 (3) 


эз 


1, 16 would 
informatier of thi 


Месо №, Geliforsia, marked for the attention of Ну. А. D. Mae lallan 
. 898 to МАРС narkéá for the atteution of Hesare. Henry Kets and b, 4,- 


Мукубом. 


9. The fourín cet of vogel wings was coustructed similar to the 


wings previously і 
reduced by 15 реге 
(as it was for the 


Hox 1.6. The vibration studieg were mede vith the cosplote nodal mounted 


отет the exciter і 


% Чые това ої the vibration research bro shown іп figure 1, дв 
за the vibration investigation of the third set of wings (vith ўнатузаізй 


coating, refercuee 


the present wings and the first веб of wiago which vere chosen ps с 

standard of сопрагїсог mt the conference of reference (b). Ввевцво these 

wings аго of reduced stiffness, noue differencea are to be expected, |, 

Although the first mode frequency is high (92 eps) 13 the present case, = 
the Хосай ос of thé node liue is ir agreenert with previous wings. The 


15.3 


Air Porce Devolopuast Feld Representative < RAGA, Бабвіаў 
Aefonsatical Laboratory, Lasley Air Force Base, Wa 


Regul te of vibretior studies ог the fourtn oot of the 
i/9-seale flutter wing models ofethe Convair Pelo? " 
airplane - 


Beferonce: 5 Lenglay Let. to AFR Jen. u, 1955 Enc. 
. ` 5) Нешо. daved Pebruery 16, 1955 гей ар согбетенее єї 


Uctobew 28, 1955 


Е 102 PO File 66:77 
1 Ён 


се) 


E. 


| ще, 


Му 


% 


Pilotless Aireyařt Research Diginion concerning “degree 


| ef Binilitude Sgtyeen third l/g-ncole бравар Fold * 
flutter подећа and the prototype, by Ur. Burke В. 
, ОЧКеду 


B 


\ 


be appreciated íf your office vould forward the 
а letter to Convair gat 3500 Pecific Highway, San 


weetigated exce,t that teir stiffness has teen — ^ 
ent. The vnerroclad сов г. Las uct been еррііей 
turd већ Gf vinga) Білсе the 21161 test will be to only 


Р 
Р” 


р the вав meaner an daseribed in reference (а). 


|(b)) there seems to be but Little agreessnt betwen. 


кун 
» 


bebe o по Cremeosy of Ою быта воде 


E. J. Бо Rata 


£8 folur bess, Va. 


AE Yregesth tees 
fa сус ва мес. 


JT ОРАТ aye 
РАМ .. XY 


National ИХ 
Committee for Aeconauticu 


Lenglay Field, "в. 
October 20, 1955 


MEMORANDUM Fom 4 


Ни 1477 conyersütion with Mr, А, 
DM San Diego, Calif. 
tanta of sên 


Мас Lellan called ще бо inform me that 

г Wre Tefferan of { і > Mykytow ої HADC пад decided te tent the 

" Cambered leading едде»теїї p wings to M = 1,6 insteed of M e 2.1, They 
&sked that the thermoclad ng bé removed from the Wings. A Letter Pron 

Corvüir will follow m&king the request official. 


2. 1 told Mr, Мас Lellán that the data latter covering resulta from 
the l/Sestals Рода. di would be tranesitted ina few days. I asked 
biu for бешйїлүө, om th red leading edge wing as wall as vibratory 
`. Дайоввав са on Any 90 | #biffaess wing and the cambered leading 
To све иди “He said Ghat. | пото would ba gent slong with the 

ова ай ой letter. Hau якой for a test date оп the weaker wings 
ЗИ I gave him ва about mid-Hovember, 


З. The nema Of the aigplane was not mentioned during the conversation 
which wes held in such а way ав not to jeopardise security, 、 


Bur 


Aeronautical, Research Suiantist 


10: а вьс. евосесб, 


ンチ Get 
ТҮМ GOPPERT, Major, USAF 
з: Dav, igid Заргезвпівфіув 
Жі hhe НАСА Libs. tory 

de s.p Ale For < нава, Va, 


Тоз 
From: 


Subjects 


2 


| | ンプ 
O crv ` е и” 
m" 13 October 1955 
M. Dublin | iy | 


R. 1. Fefferman 


Trip to МАРС Aircraft Lab, Dayton, Ohio to Discuss F-102A and 
#-1028 Flutter Programa 


Persons contacted were М, Mykytow and Н, Kats. 
The following memorandums were hand tranamitted to them: 


DF-8-167 Add I 31 May 1955 


ЮР-8-176 30 August 1955 (with data in excess of 
М = 1,2 penoilled in). 
DF-8-178 5 Ootober 1955 (with verbal commenta 
about alroraft changes before flights 
аап be made). 
к-8-52 ГР 162 РО гі» чо 727 


Мг. Katz requested that counter number intervals on flight 
test reports be indicated, The сазе in question vas 20-8-5 . 
12-26 for which the interval was later verified аз two : 3 
gaconds o 


Hight Flutter Testa 


Results of flight flutter testing of S/N-53-1791 out to 

М = 1.4 were discussed, Permission was received to fly out 
to top speed at the high altitude without requiring shaker 

runs, However, WADC requests that a run in between М = 1.4 
and the top speed be included and that at both speed runs, 

the gutput of the vibration pickups be recorded. 


In the next summary of flight flutter tests, WADO requests 

further representative records and в complete plot of dynamic 
pressure versus altitude in the transonic range of all F-102 3 
planes to date, 1 


F-1024 Rocket Flutter Models 


Mr, Kats is preparing a reply to our letter of 5 august 1955 
in which we summarised the model tests to that date, and 
suggested the further use of spare models, Мг. Katz's letter 
will state that wa fire Test №. 5 with 15% reduced stiffness 
and fire Test Мо, 6 to М = 1,6 without the use of therno- 
clad coating, Pending the successful outcome of these two 
flights, the F«1024 model program will be finished and per- 
mission is gr&nted the non-destruotive tests of & pair of 
winga as requested by Convair Structures Group. This spare 


-2- 


model, аз well ав 811 others, shall bs completed and sent 
to МАСА. 


#-1028 бгомао Vibration Төв, 


Мг. Katz will address the necessary changes to the J P О in 
their letter of 13 August 1955, Farngraph la (1) will be 
altered to reads 


Wing tanks 2 and 3 full, fuselage tank empty, aft tank 
full, no external stores. 


Paragraph la (2) will be eliminated, 


Peragraph la (3) will readi 


Wing tenks 1, 2, and 3 full, fuselage tank full, aft 
wing tanks empty, 50$ full external fuel tanks. 


Other requests of the subject letter were agreed to by 
Сопувіг representatives. 


102, а Vibrat ih 


МАРС will try to have representatives present, but in апу 
case wishes previous notification of testing date. МАЇС гө» 
quests that future ground vibration test reports contain 
pertinent mass parameters of movable surfaces. 


-102 t at 


Propress of this study was outlined and I pointed out that 

our results indicated instability in the supersonic region 
where the airplane had already flown sucoessfully. WADC ге- 
commended that we wrap up this study in a final report in 
which we should compare observed results with our calculations. 


Е-1028 Analytica) Flutter Investigation 


МАРС recamaended that we perform а minimal study if we pro- 
vided an adequate model program. To this end 20-8-044 "Out 
line of F-102B Aerodostic Investigations" should be modified 
reflecting this attitude, Mr. Mykytow requested that we make 
а finerudder analysis immediately. 


11023 Flutter Model Study 


The proposed Convair program outlined in DF-8B-104 "A 


- 3- 


Practical Design and Test Program for а 1/8 Soale #-1028 
Flutter Model" dated 12 August 1955 was unacceptable to WADC, 
Convair representative pointed out that limited date from 
flight flutter surveys indicated that higher altitude condi- 
tions produced lower damping and that our program was de- 
signed to model test the entire airplanes at highest Mach 
number end at an altitude in excess of the minimum at which 
this speed could be attained. Notwithstanding, WADC ів most 
apprehensive about the flutter characteristics in the trans 
onic regime at highest g. Means of attaining WADC desires 
were discussed. Convair representativas slected to take 
matter under advisement and ргорове а new program, 


s, 
o e. / ї 
R, L, Fgffermen 

Design Speclalist 


cot М. W. Fox 
T, Маісу/М. Edelstein 
W. Мукубом 
Dynamic Files 
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RECEN CD | 
ФЕ-8-178 5 Ootober 1955 


001115. 


Е-104 
PROJECT ST 5 102 
. OFFICE 
introdyotion F 102 РО File Ме 777 


Data obtained on Flight 30 of F-102A S/N 53-1791 have proved ade- 
quate for completion of the 25,000 foot phase of the flight flutter 
teste, The test outline presented in Reference 1 calls for testing at 
35,000 feat to a Mach no. of 1.5; however, extrapolations of data 
accumulated at various speed points up to Ма = 1.4 indicatss-the pre- 
sence of adequate damping at Mach numbers considerably in excess of 
1.5 аб 35,000 feet. й 


The completion of the modified program outlined in Table I гедејгев 
that several flights be made at test altitudes of 25,000 and 15,000 feet. 


Discussion 


Lifting of the flutter restriction on the test airplane for Mach 
numbers up to, 1.5 above 35,000 feet is considered to lift the flutter 
restriction below 35,000 feet indicated airspeeds equal to or less than 
that achieved at М, = 1.5 and 35,000 feet (i.e. 545 Knots but not greater 
than Ма = 1.5)« 


Oomplation of flight flutter testing at 25,000 and 15,000 feat 
will of necessity require that flights be made during those times of 
day when atmospheric turbulence at test altitudes will be at & minimum, 


И 


Recommendations | 


The raised limitations оп the test airplane offer considerable 
latitude for conducting other essential tests not related to flutter; 
consequently it ia suggested that a program of non-flutter testing be 
established which will be tolerant of interruption when conditions are 
appropriate for conducting flight flutter testing (i.e. smooth air et 
test altitude), . 


* Flutter restrictions for 
other Р-102А аїгрівпев аге 


defined in Memorandum М-8-91 Prepared by; 


Cheoked by; 


р 


Approved by: 
f M. Dublin 


с. Putness/R. Г. Johnson/V. Allwardt 


co: М. М. Fox 
Р. Prophett/H. Chevey о. EN 
T. Maloy fü . E а : 
М. Dublin / Dyn Files | шин ` 77 


K, Adrian 


DF-8-178 


Reference 


1. Convair Memorandum ПР-8-167 “Outline of Р-102А S/N 53-1791 Flight 


Flutter Tests for Configuration Without External Wing Tanks" revised 
18 May 1955 


Convair Memorandum DA-8-331 "Dive and Pull-Out Performance — Р-102А 
S/N 53-1794 Flight Air Loads Flight Test Program! 


Legend; 
% 


qo = 


No Record 

Sweep Records 
Decay Records 
Decay Records 
Decay Reoords 
No Records 

Sweep Records 


Decay Racords 


true Mach number 
Pressure altitude (feet) 
True віг speed (MPH, standard day) 


Compreasible dynamic pressure (158/152, standard day) 


Note: % See Reference 2 
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з 
Comant 5 Return to 
Centract Administration D а ~ 
For Inforeation ネー , 
ан н langley Field, Ча. 
бору 19 August 10, 1985 
ңа. 030. Rec'd APDPR 17 mg. 55 


vontract Administrator 
MEMOUANUUY For Associate Director 


Subjects Telephone conversation with Mr. А. D. Мас Lollan of Convair, 
San Disgo, concerning tho rocket model flutter teat 
of the \/:-веа1а P-102A vertical fin 


| £ 102 PO File № Г / 
1, Ол August 9, 1967, Hr. А, D. Мас Lellen of Convair, San Diago, 
called me to obtain а pro,rese revort ол the roeket flutter тосеј testing 
of tho 1/5-зса1а FelO@a vertical fin. І told him that tho model waa being 
instrumented ві this time ard Тігіп, would be avout August 15 te 25, 1955, 
He wanted to be notified whan a more definite testing date is known, but hs 
did n t say ésfinitely that ге would witness the test. 


2, І asked hia when the neat modele would ue shipped алд re said in 
about а week when their vibrational tests are completed. Іп one eet, the 
wings are of reduced stiffness to be tested to М 1.6 and in the other set 
the wings have cambered leading edges апі reflex tips to be tested to 
М = 2,0. The last mentioned wings will have а Thermoclad coating which will 
be thinner than tbe costing applied to previous models. 


3. The name of the airplane 7-102, was not mentioned and the 
canversation wag held in each з жау that security would not be jeopardised. 


` 


Burke К. 2'Kelly 
Aeronautical Research Sclantiat 


ФАС 
РАН .' م‎ а ыт CENTER, ме SF 
DAT; 17 2449.575 Тоа исте А а. абаз 
зов や Ag INFO. CYS. 70: 
то wA. И 
ЈЕАЧ G. РРЯЯТ, Major, USAF 
ERO’ K. bas . .. м А; пета Fie.? Repreaentative 
31209858 ANY REPLY At the NACA Laboratory 
TYRRU TELS OFFICE Latgaty Air Furug Вива, Ta. 


CONFIDENT 


LAW 62 
For Action да Т. a E 
Ж: t і 


Ate нъ с“ 


ue 


TO SPEED sativar 
Фр your BP, v 


COME URE 


TARI з 
же: 


102 РО File мо? 


i br + з dtd 7 Аре 55, u/sasi, 

у. volte 15 Ope 52, w/inel, 

&j with personne) of НАРО Aircraft 
N. Dublin, Conveir, San Diego, 


Сой concurs thet the rawite of the Р-1028 
НАТ Shae apply to tha Palen, 


upon the date of the referenged reporte, the 
し bo be Fro from Fluttar Xo Меї op 544 Riss, 
Зарафо that the ТРАВЕ airorafó wil bs 
Mi ie until Tight Clutter tests ва 
Там 


Ч 


ーー 9. Трв Солшаъ does act concur with the contractor 
thet, the D-10238 AE Tolantky нв ар tq tho Wela to 
.reslude fluttar tasting sf (A Т-1028 model, 


- Daring Teranse о) meeting the relative пррбђа of 
testing a eo な ike model eh opposed to testy of individual 
MES UT ' Me Higeussad. Further invostigation 


е 1 i фа? Nro 
EMO lU РИЧИ 1-18) а”. а» | to Convair, San Diego, 
Galif., Subs: (Васі) Gomtracte АР 33(6:0)-8843, -23903, -29264, F=102 ey 


Fiuiver Status" 


of the subject мав felt песосвагу» it із requested that plans for & 
P-102b filutter model be submitted to this Command for review. 


FOU ‘The Оон дарш а 


# ~ 


Log hs ni . 
LUC УНА dori ot 
WAGAKL Ў, ШАМДЫ 
Gelonel, USAF 
Chief, Aireraf) Division ы 


ре, USAF 
m 
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2055 CONFIDENTIAL 


2 CONFIDENTIAS 7297 


A Division of General Dynamics Corporation с? y 71 
(San Diego) { 
Log Ho. 382945 
In гарду refer to: 
Wi з ADM: bh. 
64239 
5 August 1955 


Subjects Contract 4733(600)-5942 
| Convair, А Division of General Dynamics Corporation 
ў Зап Diego 12, California 
: Model YF-102 Airplane 
ч Flutter Model Program Козова? 


| ш ылы FÊ 102 РО Fila No т-2 


| Wright-Patterson Afr Foree Ваар, Chio 
Attention: МОРНРС (CSPs6) | 
| 
Vie: Air Foros Pleat Representative | 
ў 


Reference: (а) Convair Confidential Memo М-8-43, "Trip Report to 
МАРС on Model B Aeroelastic Inveatigations®, dated | 
24 May 1955 ~ copy to 4. Mykytow (Aircraft Lab, = | 
Dynamics Branch) 


1. In order to formulate the remeinder of the fres flight 
flutter model program 15 is desirable to appraise results and current 
work to date. Table I presents a sumwury of the model tests completed, 
planned and suggested. 


2o Plight testing ef the ecambered leading edge wing model for 
test 6 noted іп Table І vill complete testing of YF-102 wing models 
of the original structural configuration. Testa of the reduced stiffneas 
wing modele for flight testa 5 and 7 will complete all testing of ҮРе102 
wing modele, Test 5 is made to Mech 1.6 as requested by the Air Рогов 
іп Reference (а). Tost 7 18 suggested to investigate the speed range 
up to Mach 2,1 with tho minimum thermociad coating considered ва ер 
based on the results of other flights of coated models. 


3. As indicated іп the table, the reduced frequency Р=102А fin 
model will be tested to Mach 2,1, If this test is successful, ít is 
anticipated that no further testing will be required and the fin model 
designed to directly simulate the eirplane fin will be a spare. 


фо Sines two spare pairs of YF-102 wing models vill remain, the 
Contractor's Structures Croup hao become interested in possible acquisition 


CONFIDENTIAL 


CONVAIR 
А Division of General Dynamics Corporation 
(San Diego) 
Commander 5 Амсав% 3955 
Air Materiel Command 624235 
Wright-Patterson Айк Force Pase, Ohio race 2 


of спо pair, This pair of wings vould be used for cxperimental 
determination of the structural charavtoristics of а delta wing 
structure, New theoretical work 48 plenned which would be greatly 
assisted by structural teats of such close tolerance modelo, The 
determination of structural deformations end skin stress distribution for 
various loadings would be prime objectives of such investigations. 


5. It із requested that comments or approval of Table I and 
the suggested use of a spere pair of wing models as noted in реве 
graph 4 above be given ав soon as possible. 


СОНУАТА 
А Division of Ceneral Dynamics Corporation 
(Зап Diego) 


の 2 = АА 


М. Wa Fox 
Senior Project Enginear 


Dístribtutiont 


АМС | Copies 1-10 
AFPR Copies 11-23 
LADFO Copy 14 
NACA/PARD = Attn: DeGe Stono/B,R, O'Kelly 
(via АРСЕН Langley AFB, Мао) Copies 15-16 


Dayton Office 17-18 


Contracts 19 

J. 4, Alkazin 20-21 

A1 Cross 22 

R. L, Benson 23 

M, W, VeCreary 2 

М. F, "rom 25 

2. Dublin/ 

R, Feffermon МИ 26 : 
Engr. Files 27-28 ufditto master 
Model 8 P/O 29-31 
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ARLE 
“ЛО D жа & Program Summary 
Test Completion Test 
Order of Test Model Туре Hagh №. Me. Bate 
2. 1/9 Scale Wing = Orig. Config. 1,35 12-853 2-25-54 
(Uncoated) 
2 Same ae 1. 1.93 2-17-54 5.654, 
(Structural 
Feiluro) 
3 1/9 Seale Wing ~ Orig. Config. 1.97 1163-54 5-16-55 
(Thernoclad coated) : 
4 1/5 Seale Fin < 15% Reduced 2.1 8-26-55 8-8-55 
Егеде {Thermoclad coated) (totizated) 
5 1/9 Seale Wing - 151 Reduced 1.6 8-19-55 10-19-55 
Stiffness (Uncoated) (Estimated) (Estimated) 
5 1/9 Scale Wing = Cambered L.E. 2.1 8-10-55 11-14-55 
(Трагкосјад coated) (Estimated) 
"(Tentative) 1/9 Seale Wing = 15% Reduced 2.1 12-16-55 2-14-56 
Stiffness (Uncoated) (Estimated) (Estimated) 
; Not Sche?uled 1/9 Seale Wing = Orig. Config. Spare 
: Not Soheduled 1/9 Seale Wing = Orig. Config. Spare 
! Not Scheduled 1/5 Saa1e Fin = Direct Simulation Spare 


CONFIDENTIAL 


M | че 


CONVAIR 
A Division of General Dynamics Corporation 
(San Diego) 


In reply refer tot 
WHF sAMLsbh 
6-2514 


12 May 1955 


Subjects: | Contracts АУ23 (600)«5942 and «23903 
Convair, А Division of General Dynamics Corporation 
San Diego 12, California 
Model Ғ-102А Airplane 
Fin Flutter Model and Flight Flutter Testing . 
of Airplane with External Fuel Tanks 


То: Conmander 
Air Materiel Command 02 РО File No T” 7 
Wright-Patterson Air Forse pad? 


Attention: МОРНҒО (WOSP-6) 
На: Air Forco Plant Representative 


Reference t Ч АМС letter MCFHFC (WCSFG/19) WPB/eh dtd 8 Feb 1955 
Convair Conf. Memo ПҒ-8Ь107 "Outline of Ғ-102А 
S/N 53-1791 Flight Flutter Tests" dtd 25 April 1955 


1. In reply to paragraph 20a of Reference (а), it hae been 
mutually agreed upon by Air Force and Convair representatives. that опе ` 
fin-ruóder model shall incorporate reduced fin root attachment fixity 
and reduced outer skin thickness. This reduction vill give, ав near 
as possible, a fifteen percent reduction in frequencies, The completed 
fin-ruddor model which had been built ав a direct simulation of the full 
scalo article will be held ав a праге 


ёс With raspect to flutter testing for the airplane with external 
fuel tanks ав noted in paragraph 2.b of Reference (а), it is the contractor's 
intention to subuit a detailed outline of flight flutter tests similar to 
Referance (b). This outline will be released in the near future, prior to 
availability of external tanks, pylons and related equipment, citing 
specific test procedures for the airplane with full external tanks and 
with half-full tanks having a forward Gege in a dive and ап aft c.g. іп 
а climb, as recomnonded, 
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HEADQUARTERS 


AIR MATERIEL COMMAND + 

То. ш Uu) 1f 22.9.4 WRIGHT-PATTERSON AIR FORCE BASE, OHIO гё М); рі 
For Action as Indicated C хулан 2 AER 
For Reply 1 | ч ` A 
Comment & Return to RECEIVED НЫ 
Gontract Administration а ТО SPEED DELIVERY у T 
For Information ピー Mh 2955 хаш ата 
бору to چ‎ наннан наданның Елба CATION ТО ATTENTION о» 

Ж ЕСТ МОРНРО(МСЗЕС/19-2) 
File: 7 LL I OFFICE WFB/eh 


Contraót Administrator 
SUBJECT: Contract АРЗ3(600)-5942 


1/9 Seale Wing Model with Thermoclad Coating = Dynamic 
Similitude of 


THRU: Air Force Plant Representative 


тоз Convair ; Е 102 РО File Г Т 7 
Diviaioh of General Цупел оз Corporation 
Ре 0, Вох 1950 
3165 Pacific Highway 
San Diego 12, California 


Refs Convair ltr 6-1299, dtd l4 Mar 55, w/inolse 


1. The referenced data has been reviewed and it has 
been concluded that the thermoclad covered model (model по. 3) 
has dynamic properties sufficiently close to those of the actual 
airplane to permit firing о? the model, The data on thermoclad 
effectiveness gained from thia model would also be epplicable to 
future themoolad-covered models that will be tested to substantiate 
safety from flutter of the airplane, 


2. This letter confirms telecon authority to proceed with 
the test between the W。A。D。C。 and Convair and У.А.О.С. and PAR De, 
NACA, Langley. 


FOR THE COMMANDER | pé PT Ж еее 


CARL Е. DAMBERG 

f Gen, D Е Colonel, USAF 
о A Л А Me т Chief, Aircraft Division 
а! nario 12, Calif, (Ыт ーーーー ご ーー マーーーーーーーー 


To: Convair - А Div. of Gen. Dynamics, Rm Diego 
Atin: Contr. Adm. 
Parts 5 нев 
Gr? Croup 


: | ж 
Forwardeg ' : / (а 
JAMES Г. МебАВТИУ, Ir, Colonel, USAF A 
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GONFIDEN TIAL Log Но. 3-1533 


СНИ 
03434711 Cry y #29 
А 01:38:08 of пег? Блоа с: LO) PO. L2 
(San Diego) 
In reply refer to 
WAF RLF tbh 
6-1299 27 
14, March 1955 UT 


Subject: | Contract AF33(600)-5942 
. Convair, й Division of General Пупам оз Corporation 
San Diego 12, California 
Model ҮР-102 Alrplene 
1/9 Seele Wing Model with Therzoolad Coating = 
Dynamic Similitude of 


Tot Сомавтаех 
Air Materiel Command 
Wright-Patterson Air Force Biao, Ohio 


Attention: ЗСРНРС (WCSF-6) = 102 PO File No ТУ 9 | 


Viar Air Forco Plant Representative ! 
San Antonio Air Materiel Area ! 
Convair, А Division of Generel Dynamias Corporation | 
San Diego 12, California 


Reference: (а) NACA Meno for Associate Director from В. R, O'Kelly, 
subject, "Conference at Pilotless Aircraft Research 
Division concerning degree of sinilitude between 
third 1/9-scale Convair Р-102 flutter modals and 
the prototype", dated 16 February 1955 


(b) МАСА Letter to AFDFR/NACA, Langley APB, Vae, 
subject, "Results of vibration tests of third set 
1/9 suale Convair F-102 flutter wings", dated 
25 February 1955 ` 


Enclosure: (A) Figure 1 - Wing mode shapes and frequencies лваацгай 
on two uncoated sete of 1/9 scale modela mounted on 
simulated fuselage. 


(B) Figure 2 = Cantilever nodea and frequencies for 
9 seals wing panels with and without thermclad 
coating. 


1. Paragraph 4 of Reference (а) indicates the procedure to 
be followed for establishing the validity of the third pair of 1/9 
ocele YF-102 wings and elevons with respect to dynamic sínileritye 
Тае procedure as stated in Reference (а) was agreed to by Air Forces, 
ЧАСА and Convair representatives progent at the conference noted іп 
Reference (а). 


CONFIDENTIAL 


GONFIDENTIAL 


ONVAIR 
А Division of ні Dynamics Corporation 
(Зап Diego) 
Air Materiel Command 6-1299 
Wright-Patterson Air Foros Раве, Chio Page 2 


2. Reference (b) contains the results of tests described 
in part (d) of paragraph 4 of Reference (a). 


3, Enalosures (А) and (В) contain the results of tests два» 
сг Бед in parts (а), (b) and (о) of paragraph 4 of Reference (a) 
which are submitted for vonparison with results noted in paragraph 2 
above, The test conditions for the two "пози Цетег" testa differ 
sufficiently to influence the mode shapes. The NACA rocket casting 
in which the model wings are anchored introduces flexibility not 
present іп the Convair test since the Convair tent was made with the 
wings cantilevered from а test Jig. 


4» А comparison of the test results discussed above indicates 
the satisfactory sinilitude of the third set of wing models, Рөг- 
mission 18 therefore requested to proceed with flight testing at the 
earliest possible date. 


CONVAIR 
А Division of General Dynamics Corporation 
(Ssn Diego) 


WM Fre 
М. We Fox 
Senior Project Engineer 


Distributions 


МС Copies. 1-10 w/3 copies only of өпсіз» 

AFPR " 11-13 w/o enols, 

LAJO Cry 14 м/о enola, 

NACA/PARD (0,0. Stone/B.R, O'Kelly) Copy 15 w/encls. 


Dayton Office Copies 16-17 w/o anols. 

Contracts Copy 18 w/o oncla. 

М. Mykytow Copies 26-27 w/encls. (via Dayton office) 
E, М. McCreary Copy 19 w/o encisa 

Dublin/Fefferman 20-21 w/encls. абе 

Engr. Files Сору 22 w/encl. and ditto master 

Model 8 P/O || Copies 23-25 w/encla. 
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а 
HEADQUARTERS 
T AIR MATERIEL COMMAND 
ВЕРА, WRIGHT-PATTERSON AIR FORCE BASE, OHIO 
qe 
Сон 
ТО SPEED DELIVERY ` 
1 e-0 8 ОР YOUR REPLY, PLEASE 
は i ` в я 
、 т Басе ЯНА Ê 198 900 CATION е ammon or 
ы MCPHFC( WOSFG/19 ) 
F 102 PO File No 1-9 2 WED / eh 


SUBJECT: Contract AF 33(600)-5942 
— Е-102Л Flight Test Flutter Program 
To. ЗЛО X + Cahiers 


THRU: Air Force Plant Representative For Action as Indioated “В 
a 
D 
О 


Comment & Return to 
TO: Convair А 7 Contrüct Administratio 
Division of General Dynamics Corporation рок Information i 


P. 0, Box 1950 
3156 Расібіс Highway Copy 4d es 


San Diego 12, California 
Pito: (2.427 
Ref: (а) Convair ltr 6-5319, dtd 8 Nov Slfontraót-Administres- 
— < 


(b) Convair ltr 6-4670 dtd 106554, w/inol. 


1. The comments of reference (a) have been received and 
have been noted. 


2. Convair report 20-8.025, dtd 25 Aug 54, as submitted 
by reference (b) has been reviewed and is granted engineering 
approval with the following contingencies: 


a. Theat the fin and rudder frequencies of the Е-102А 
finerudder model are reduced by 15%, in order to incorporate a 
margin of safety in the transonic region. 


b. Heference is made to page 9 of the referenced 
А report, І% із пої belleved that the results ої theoretical calculation 

will be sufficiently reliable to indicate whether the wings with . 
external stores аге critical from а flutter viewpoint. Model tests 
of wings with external tanks may not give results applicable to the 
airplane since during these testa the fuselage mass and geometry 
(which may be of considerable importance for this condition) will 
not be simulated. At this time it appears that the only conclusive 


N x 


“MORE AIR FORCE PER DOLLAR” АРМРАЛО OCT 52 60А 


Hq АМС Form Ў (25 Aug 52) 


—— 


ыы Ё а” 


ir ка 
AMO ltr MOPHFO(WCSFG/19) dtd tm to Сопувіг, бап Diego, 
Califo, Subje “Contract AF 33(600)-5942, Е-102А Flight Test 
Flutter Program’ ` 1 


~ 


results for the wing with external store configuration can ђе 
obtained from flight flutter tests for at least three fuel weight 
conditions: external tanks full, external tanks half-full with ` 
the fuel c.g. as fer forward as possible (dive), and external + апка 
helf-full with the fuel c.g. as far aft as possible (olimb). It 

is therefore requested that Convair submit a more detailed flight 
flutter program for the external store configuration, 


FOR THE COMMANDER: 


ы ンク ルター 


CARL Р. DAMBERG 
Colonel, ОЗАР 
Chief, Jircraft Division 


de Ge E Lu 


А січ, о өл Туллий с, Cas 
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In reply refer to 
МЕ RLFeab 
6-5319 


8 November 1954 


Subjects Contract АРЗ3(600)-5942 
Consolidated Vultee Aircraft Corporation 
Зап Diego 12, California 
Model F-1024 Airplane 
Test Program for F-102A Froo Flight Rocket Flutter Models 


Tos Commander . 

Air Materiel Commend 

urichtePatterson Air Force Заве, Ohio q 
Attention: — МОРНРС (MCSE-6) Е-102 PO File No T- 
За Air Force Plant Representative 


San Antonio Air Materiel Area 
Consolidated Vultee Aircraft Corporation 
San Diego 12, California 


Reference: (а) МАСА ltr from Director to AFDFR, Lengley ЛЕВ, dtd. 
13 October 1954, Subject "Free Flight Flutter Test | 
of 1/9 Scale Dynamically Similar Convair F102 Wings | 
and Elevons" 


1. Tho following comments aro with regard to questions raised 
in Reference (аф with respect to the drawings sutmitted of the 1/5 seale 
F-102A fin flutter годеја 


а. Part =49 has sufficient joggle to permit angular travel 
1n each direction of approximately six (6) degrees, 
which ig adequate. 


b. A dumy otniloop antenna is being installed on the dummy 
fin and is so indie^ted in the latest issue of WT-54-8423. 


2. With regard to the model teat program, Table І 18 presented to 
indicate the епрјте F102 Flutter nodel teat program аб presently planned 
by Convair. As noted, Air Force apprevel is roquested for modifications 
and edditions to the program, 
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Commander 8 November 1954 
Air-Materiel Command 6-5319 
Wright-Patterson Air Forco Base, Ohio Page 2 
ТАЩЕ Д 
F-102 Flutter Model Test Schedule (Subject to Alr Force Approval) 
Order of Test Specimen Characteristics Мавћ No。 Est, Ship, Est. Firing 
Date Date 

1. OP? a 1.35 Raed. NACA Fired 
(218-1872) 25 срв 12-17-52 2-25-54, 

2. Wing = Orig. Config. 2.1 Нес" NACA Fired 
(018-1873) f = 243 (25 сро) 2-24-54 5-6-54, 
(2-38-1254) f = 243 (25 ср 

4. Fin = FS102A Config. 2.1 12-15-54; Jan. 156 

5. Wing = Reflex Tip Є Cambered 21 12-1054, Feb, 155 

I.E. f = 243 (25 ора) 
6. Wing = Reduced Stiffness 2.1 1-15-55 Apr. 155 
f = 206 (21 eps) 
9. Wing = Orig. Config. with 1,3 2-1-55 Мау 155 | 
External Tanka f = 243(25 срв) | 
8. Wing - $рага Not Scheduled 
9. Wing ~ Reduced Stiffness ~ Spare Not Scheduled 
10. Ма ~ Spare Not Scheduled 


Кое; 


1, АР approval for alternate use of wing 2-18 test vehicles for fin model 
test is requested. 


2. АР authorization Рог a total of ten test vehiclea 16 requested. 


3. Test #7 to be conducted 47 calculations made by Convair indicate the 
necessity. 


4» Specimens for test 08, 9 ani 10 will bo used in the event of failure of 
ono of tho previous specimens or to investigate quostionable аёгріапо configuration 
changes. 
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2 GONFIDENTIAL 


GONSOLIDATED VULTEE AIRCRAFT CORPORATION 
San Diego, California 


Comander 8 November 1954 
Air Materiel Command 6-5319 
Wright-Patterson Air Force Base, Ohio Page 3 


Notes: (continued) 
5, "f" indicates elevon rotational frequeney іп cyolec/sec. and parenthesis 
enclose corresponding full вса10 airflow value, 
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bop Іа? : р Я ак і же , 

бом, nt & bokayu io ПА бе P ў 
Cuautract Agsbudotrntion (2 НАСА = Langley 

Рог fafu eskien à [3—7 і 

Бэр үхэн рс aa a | 

сару 40 


Тал ву Field, Уа. 
Pie: ШШ. June 18, 1951 


Саар гло Adalnistrator Вос! АРОРВ 2l, June 195 
їз, 0. DEN, JA. 


MEHONAWDGM Vor лавосљађе Director Г. 102 Р 0 File №0 7-4 
И 
Subject; Visit ої Convalr rópresertatiye to discuss the rocket model 


lavostigstion of flutter 


Reference; Memorandum for Associate Director regarding telephone 
cónyerspatloa with Convair = San Тв, concerning теза їв 
of весела flutter test of model wings of Р-102 агра ; 


dated May 26, 195, Бу David d. Store. 


` 


1, On dune 10, 1951, Mr. Мо Dublin of 
Pilotless Alreraft Research, Division for the 
results of the two pocket шосе] Flutter testa 
Platter tests of the dynamically scaled model 
"his visit was the result of bhie: S 35 8 
of the reference megorandum. Qt 
їїеүгїдршёа! Cantor N еў 
А. Каспе of the ALY | 
dad Ме. D. 0. Stone of PADO. 


болмай = Sàn. Diego visited 
3 сиви 
е ргоргаш ef 
РАЦО sirplune, 
telaphone: call 
gt tonal eR 


о 


е. 


оре at a Lach minber beivear 1,9 and 2.0. 48 were 
"o sab structul ane the most Likely cause 
wis the effect of aerodynamic heating which lead te bücklir, and tai rd 
of ihe unsupported sith panels or „авд the bondiag agent (Shell ха МІ) 
to lose its ий, Therefore bs сеща! tot be made 
час], а fux г foond to over сопе Шв күк в ; of agro Ee heating, It 
was decided bhat болуда would Дака аду ss % во matüry tests to 
de terius whethe а buckle XA брой VI bond 
чав losing strength аў elevatod tamper „ An MM OF the labors torgs 
program to ba run at Convair will be similar to ag follows, 


(а) geat along loading ойре ої а wing (пау have: аа Seta ho Ode 
whage fabricated at Convalr) to about 3509 р 1 

buckles or the bond parts, Мад, ‘try to viy 
nana form temperature dis tei 
аф Газ іе, 


(9) tont, “pramene: of npn M Hondi aurak | То » бага) Эн иа oven 
nar 350° ド to deter t 


beets of P-lO2 scale model wldgs. 


gms char полета dies. : й ] SU 


жан nm . vestigate the use of“ heat photéetive outings са natal dus 
г ag Phenol ine 300%, Hinia, ånd fonverplate; ut VM ~. Еее 
“the эв еоеввату then may ы зарду < от апу combination ої the Following: . 
x ДЕ 
и Да)“ “startén ths unsupported Pele, which яв tend to vidlate the 
E acing. чаг . - ‚ 


mud t $ elevon та. restraint үн 
the ваце ‘tant аз numbér:2) and the ‘Nos : 
Leading вайве j l 
гаі, бе müde to оду EN ^w «З іп шс: аз it ds болудан. 
M 1 19 ав а result of 


@ подета that werd planned originally 
donal teeta: (Nos. 5^and 6) which will Бе wings. 
m 190 wings of these modéls have not been assembled), 

Am it із а to айй Wo telemster , channels 0 ваби Gf all the models 

2 T gadge aud at the tour: 

the elevon, , time 1t &ppsars that all 

at spring pastrat % gh the eleveus (айа the full 
cala airplane vino Yi thé stiiveat. г straint): Басацве- in the light “at 
` the slight bugg obtained. on the first, rockatj model tesi and axperfenoe with 
. We airplape: dt would ре: dangerous to: reduce dhá restraint Of the elevons 


И 


: N |, ландисцна8 WANG was not in on these deciaions ‘and Me. puli шив... 
ї going to visit Паб, he said hà would ‘pelate the тәнін of ‘this conference 
. to МАРС and Let ше know if the Alr Fore. vondurred. ба Јале X6, 195h, І 
received а. {а1ецгаш from Kes Dublla, atiting VADO was in agreement yit: the 
above progran, After his visit at, РА. Міг. Dublin visited tt в Structures 
Research Division to т. briefly паганае, heating. ang Taboratory 
‘techniques’ to muta heating, Sox, : 
wat с WRIGHT AM DEVELO — Wwe 5 ы 
pini? ү Gene" зё” 7 y ‚| Ч Ч. Е 
„ло. "БУВ. “Ол й David 6.5 


E опао са, Research Sotengtst 


TRAN в. ‘а OPPERT Vator, USAF 
"AN роу, ОЁ: В евепбай ув 


МЕН 


АД: 1 4 0% 200 
ү. | ШІ FIDENYIAL 


. mu CONFIDENTIAL 


р 2154 CONSOLIPATZD VULTEP AIRCRAFT CORPORATION 
A San Diego, California 


2.102 


PROJECT April 20, 1954 
ОҒҒІСЕ 
Memo tos Е.П. Shannon — 7 
і ' Мо 7 
| Froms М, Dublin p.102 PO File 


Subjects Ғ-102 Flight Flutter Test Program 


| The examinetion of vibration records obtained during flights 33 through 37 
leads to the following recowmendations for subsequent flight flutter testing. шэн? 


во Make а dive to achieve Мо1.30 at approximately 30,000 fest 
with symmetric excitation sweep, Since the speed varies during 
| the 30 second period required for the sweep 1t ів suggested that 
| the dive commence at 47,000 feet and that the vibrators be turned 
on at approximately 40,000 feet, - 


| b, Repeat item (а) with antí-symmetrie excitation. 


со The necessity for obtaining flutter data at higher pressures 
will be determined from the results obtained from (a) and (b) above 
and consideration of practical dives that can be made at lower 

I altitudes, 


| d, For these tests, use the present recording instrumentation (3.е., 


| вв used in Flight #17). 
6,46. й 


i се, Е.В. Shannon UOTE Dublin T 

| А. Burstein р 
RL. Bayless 

Р.М. Prophett 

А В. Човпзод/Т. Allwardt (ЗАРВ) 

! М.М. Fox 

M, Dublin 

Е.І. Fefferman 

Dyn. Files 
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Та геріу refer бої 
6-1384 
ВАН MD та 


26 Магов 1954 


Pilotless Aíroraft Research Division 
Kational Муівогу Committees for Aeronautics 
langley Meld, Virginia 


Attention: Mr, David G, Stone F-102 PO File No 7-7 


84051885: Telephone Conversation Concerning Initial йоске Model 
Flutter Test of 7-102 Winge Referred to in Memorandum 
from David 0. Stone to the Associate Director, КАСА, 
langley Field, dated 8 March 1954 


1. К copy of the subject memorandum hss been received and is 
hereby acknowledged. 


2. In paragraph 1. of the subject memorandum it was stated that 
the "buzz" on the elevon of the actual 7.102 airplane was "about half 
the amplitude as obtained on the rocket model", which vas a3°, This is 
іа error; the maximus amplitude on the actual airplane eievon мав а.15°, 

1.6., fifteen hundredths of а degres plus ог minus, 


CONSOLIDATED VUITEZ AIRCRAFT CORPORATION 


R, В. Hoover 
Project Engineer 


Addresese (2) 
ос: AMO-MCPPAF-6 (WCOWF-6) 
ATPR/CYAG 


сс: M, Dublin/R, Fefferman 
Dyn. Files 
Engr. Files 
Mod, В P/O (2) 


ў : 
E юу | шыға” 
NM & ` <. БОГ ption ве асно 
€ . 5 | Зор Беру 
Са, i 
ç ot 
394 
WorPAF-G(COE-A) | ло Я св 195 
RGA Jods баці ди 


Вава а (Uncl) Üontrsot АТ О-В 
1/9 зева Rocket Ylubter Hodols of Явдовой д 


тий: hiy Рогов Plant epteamntative 


то: Consolidated Үч 648 me Corporation 
Р, 0. Вох 1950 : 
3356 Paeifio Қасрнеу -` Я 
Ban Diego 12, Өй Тердің . š f 


Ref: GWG itr bedah, аса 23 Пав 55. 
F-102 РО File нг Lg 


1, The intent in recopionding tests of models wakeh have 

an overall 155 reduction in stiffness wat nob to investigate ths poesi- 
bility of flutter under the supposition ўпаў the 583237 685 might 
adtually be reduced in Аб due бо, ачуу завадуланыа foating effecta.. 
The idea behind this regümaend&tion we to debersiina веб” or not 

the model (au) пенса thà 7-108) Бай а 158 margin of safety against 
flutter іп termo of the stiffness of the overall strüctubé. WW  . 
аїтомиій with моле Бар улаа only, 15 is sufficient to detoxwine 
the flutter margin of safety ің terma of spoed; d.e., it із tequired 
to show that the lowest emttiesl Putter фрэза of зле аігокаўь 15 ab 
least 15% above the звена flight speed. However, for ailperafu 
wath supersonic vperformanos, Use idea of а Plutter margin 18 tems of 
speed hes Little significance sintio quiticgi flutter conditions may 
occur ap Mach nuvbers below toat Gorergshondinp to the mimu speed, 
Henon ib ic mura desirable to determing the flatter margin of safety 
for the Р-1ОР in terns of strustural stiffness, mv th.s, nob tha . 
simulation of eerodynamic heating effects, was béhind the regommar endatiLon 
for testing Flytter models with ходової а тези. 


2, 1% is therefore considered that the Сопърасъот!в requet 
Фо reduco би? the torskunal stiffness of the two additisnal 1/9 
нэн шинэ эк should ‘pe: rec sidered юэ боп vai аша procesd 


PN 
«А 
ЊУ ЯАМ С | 
MODE а 
У Па "CIT 
чо А Co^ тш RAL 
об A ы. 29270 вы» 


Cem 


~ 


чо | 2 SEYEPF we と どる 


AMO itr ЧОРГАР-6(Н08946) 868 10 Нагой 195; бо Convair, Вай Diego, ба, 
Subj: w(Uncl) Gontraot АЎ 53(600)-592; 1/9 Scale Rocket Plubter Wedels 
of Reduced Stifness” 


structural elenonts ave uniformly cut dom in stiffness му 158. tf, 
however, Convair сва gretenb valid reasons why tt is not feasible бо do 
his, then ths ofiplnal request to reduce only the torsional stiffness 
of ‘the two additional. models by decreasing the wing skin page will be 
тодопвідйогад, However, i6 will than be pabtedinanded the blevon 
rotational restraint tà proportionally 9908 ав we 5 

FOR ўні COWDANPER з ES 


4 
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Chief, Aircraft Branch 
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SYA СРР. 66 9 56. 


In reply refer tot 


RRH:CWR :má 
6-707 
19 February 1954 
Subject : Precision Free Flight Renge; 
Proposal for 
Tos Commandex 


Air Materiel Command 
Wright-Patterson Air Force Base, Ohio 


Attention: МОРРАТ-6 (WCOWF-6) F-102 PO File No フー ۶ 
Уза: Air Force Plant Representative 
Вал Antonio Aly Materiel Area 
Consolidated Vultee Aircraft Corporation 
Ban Diego 12, California 
Enclosure: (A) Three (3) oopies СТАС Technical Memo A-Misc.-10 
"А Proposal for а Precision Free Flight Menge for Airplanes" 
1. Восіоваге (А) is forwarded for Air Foros evaluation and coment. 


It із believed that this information my be of value in planning future test 


fasilities. 
CONSOLIDATED VULTEE AIRCRAFT CORPORATION 
В. Е, Hoover 
Project Engineer 
сс: АРРА (4) 
LADWO 
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UNCLASSIFIED 


Airplons 607421. Мо. 53-1781 


Convate Flight Pest and Мадюбонавсо Ported - 83, Moutho 
Portion Attributable te New Took - Month 
Pertioes Attributable to Overrun - 3 Meath 


(з) Аообвитовіз 
(3) То bo 8214526 for окгамово meehamdom oporotion and structure 
36380, Qpt4vo 12400416 leafs, 508318 launching, 2.15 ond 2.0-inch 
rocket firing, and ATU devoloprout for воде мо G flight condition. 
Aftor eenplotien of thio progran osd rediflestion of the сігріспо, 
the airplane $0 Фо be utilised for Reeket Тура MB-1 tothered ground 
firing end слувотаз firing ав 001) as stability flight testa. 


Convair Plight Test опа Maintenance Months 20 Meatho 


(2) Xnotruuostotíon inctollcd by Convair includes initially а 12- 
inotrucont photo pausl, tuo 26<channel oselllegrapha, dual RF 
ehaumelo of tolorotry, four stodiocotric сосағар, Ура rocorder, 
9115006 nofoty parol, throc strike естоғао, time correlatiea syotca, 
ond ascceisted wiring, seuree instrumeste and mounting Structuren. 


Por tho latter рћопо of tenting, the felloving 40 gestatie by 
Gonvais: спо l2-imctroront photo павоі, two 26-chanacl oscillo- 
Gragho, dual RF channels of telenotey, four esworno, systen "D" 
ccplifioro, wiro recorder, flight сабсљу paral, ang "S" Band radar 
сувтош end tha required wiring cource instsursnts айй support 
Ctrueture. 


(о) Coreene 
Ono flight toot month added taok (fer a uot total of 21 months) 46 covered 
фу thio реовопе?, duo to tke delay іп parformanuce of the Plight も og も 
002100024 вовемро of non-availability of MG-1 roehoto to support the previous 
cehcdule. 

(с) Additional YInstruucntotion: 
Additional inotrumcontetion required foo the item а, program imeludes: 


c 
Sound рросоуво aystem уве eded to the tnotrunenty/fétegepr guration 
of the airplane. бак, 


sa С 1 4 Ch 


CONFIDENTIAL == e ous 


COJVAXR (San Diego) Pago 2 
Airplono Soriel Ho. 53-1787 


Cenvaiy Flight Toot and Maiwtenance Poriod - 19 Months 
Реге со Attributable to Nsw Took - О Months 
Portion Attributablo to Ovcrrup - О Montha 
Pertica ЧФеароўаегой to Othor Aircraft - 3 Months 


(е) Аво иог 

(1) Фо to usdliced for qualitative evaluatica of airplane Oyoteno and 
25428538 colforotiono, Phase X performance and preliminary flight 
eharacterioties, Fraco II, roll rate tests, high spood vibration and 
buffet Investigations вий ethor Phase ЇХХ testo. Following а tuo 
гопъш tost persed for the Г-1084 program (not a part of this proposal), 
tho ойкрілйо 9411 bo utilised Фог flight tant techniques developzent 
ов portaiuing to the Convair У-106 intereepter programs. 


Convair Plight Test and Maistosagee Ported 22 Monthn 


(8) Таофешшаше са potellsd by Convair includeo voice wire recorder, 
oro 26-luoteusent photo panel, Plight safety panel, ono 1%-еһзюпо1 
tape reeerécr, опо dual RP tclecetry and the required end instruments, 
wiring and counting otructurces. 


бо) Drancferrcd Tackes 
Tao teok fer thic aleplaze 48 the coro as outlined above execpt that the 
Convair Flight toot and raimtemaneo peried Нав been reduecd three (3) 
meatho (for в uot total of 19 months) duo to the transfer of otability 
ücrivitico testing to oirplana S/N 54-1398. 

(е) 4884%4с922. Xüctrucontotions: 


Additieasl inotrucentatiea requircd for the iten а, program 38610460 
tuo 26.channel ecedllesvepho. 


‚ (Р) to 11-2-2329 


CONFIDENTIAL ' 


CCNVAIR (San Diego) Pego 3 | 


+ 


Аха апа Serial Пе, 53-1788 | 


Convair Flirt Тсоб and Maintenance Period = 265! Months ў 
Fortien Abtributablo to Neu Task = 0 Months | 
Рок од Attributable to Overrun = 38 Months | 


(а) Asadgumonts 
(1) То bo utiláscü for functicaal development of armaments insluding mechanism, 
dynamo response Фо armament, firings of missiles and 2.75 ard 220 inch 
тодкоћо, firo control juro angle ani сео 0 missile leads, and miscollancous 
811535 testing and photo test support activity. 


Convair Plight Test and Maimtcmaneo Poried 23 Months 


(2) Instsusentotion Installed by Convair includes a voles uiro recorder, ono 
28-Anstruront photo panel, one 26-channol oscillograph, timo correlation 
ayotca, flight safety panal, smoke generating system, orusment recording 
eavoyas, Striko cameras, and the roguircd mounting otrusturo, viring and 
dnsteuncatso 


(b) Gverzuns 


The tnol assignment eovercd Бу this proposal includes the above task in its 
entirety with the following 2981610093 


Convair Plight tost and malatenanco period 45 increased 2% ‘onthe 
(for а totol ef 260 голо) duo to the requirement for а photo tend 
Büppor? alreraft аб HAFB, 

(с) Agaitienal Instrumentation 


Additional inctrumentatien required for tho item ао program іпсімісз two 27- 
channel eSeillographs installed. 


CONVAIR 


CONFIDENTIAL 


Inel, (F) to 21-2-2327 


Geavals 
Portion 


(Зза Diogo) Рава 4 

ММив2гто Sorini Bo, 52-1723 
ту. Зорі сей [nintcmanes Peried - 15 Көвїїв 
Attributablo to Ком Task - 0 Kontho 
ittedbutdble te vor > 3 Matho 


Foren 


(а) Accignncnts 


(8) 


(2) 


чо bo 316844228 fer aruationt hordvare porforconeo airplane stability 
опа rogpomco te anmameat cporatien, 23168110 firing, rocket coparatica, 
teajostery сей Gloporcien vith 24 veekot ёпок сей 36 rockot deara, 
amonat bey ой» 16588 ond соггосіов offocto, ` 


бошусйр Flight foot emi Нодабовлиее Poricü 22 Ковббо 


Inupteuratatlem 260:01100 бу Ceavair daclude а volea uiro recorder, 
сло 20-4рефенсоао photo ровоћ, 14724. safety розой, tuo 26-епаварі 
оса Леска суобсп, стано comerating equipment, tino correlation 
Joto, офто ema огоспсно roeoxdiug ecroras cad required asureo 
Jantstmnto, reuniting otzucturo and wiring. 


(з) Ovowroas 


(1) "to woatho added tack duo бо ВЕР 1465 = "Cunvoroicn fren 2.00 inch 


(2) 


te 2.75 inch zechoto", tho бойлу rogulting fran pon-ovoilobility of 
porte Рог icplorsatiag ГОР 1165 oad vibrotion and flutter tocting of 
müogilo bay боста with dobris doflisetera Засбоїіой, 


Господ of tha niosílo firing pragran fer ous month, 


СО МР SIN АЛ, 


С О NI Е | D Ẹ № Ч | А L -— (Р) to 11-2-2327 


Convair (San Diego) Pogo 5 
Airploga 805421 Ко. 53-179) 


Convair Flight oot ong Мойюбевайез Рогай = 18 Months 
Portion Attributable бе New Task - 0 Month 
Fertion Attributchle te Overrun - 2 Мові 


(о) Асоябасов 


(1) So to 05115809. for structural 3m6oge3t7 dononctsotion and flight 
18:40 ond бї? 316280 б8об011:4886360 БОРЁОГЕО6 in two places covordag 
әрпгеніпсбойу 98 toot polno. 


Convair Flight Toot гай Мобябоновес Powiod 16 Eontho 


(2) хрофиисовфобаов $n0tollod by Convair £ueluüco ай cightccn-inotrumcnt 
photo pornol, threo 33-ейсвс01 commotie Фаро recerdar, а dual BP 
ФоЗособеу, voico.viro rocesier, a wing bonding епова and tho roguircü 
esurco Ішобююсовев, wiriag ond counting otructurce, 


Reo igotrtcontotien systca te bo utilized for tho ceacurezont of ale 
1280 40 dooígncd to prevido flat roogence (048848 59) Зв tho moacure- 
rout of procourc flustuatious eseuring at rates up to 40 epo. А 
ranivoléisg сусбсс scrviag all prcsoure gages will be erpleyed in 
evüor to provide increased recolutios and to insure accurate cali- 
praticon еў tho ostiro cyatan. 


Tuo ecpability ef tho wceerding сусвето will Бо очей that the caxirmn 


Poguíircü выс? се eexrelotcd dota functions (oppreximately 250) ean 
bo 08г21160 086001у and eoatinusucly socorded. 


(o) Guosruns 


баз mouth 08808 tack fer repair of dacage custelued by the ofrplane and 
ito iuctrumsnteties fa а landing incident. 


Опо month сифовз4вп rcquircd te completo the original tack, item (1). 


Thio 92615291 alco covers rodificotion of the airplane by Бирокісовіої Factory 
fer changes found всесобағу 68 а result of statie artiele testing conducted 
at UADC by tho Alr Porce. 


СОМ FIDENTIAL Incl. (P) to 11-2-2927 


CONAN (fon Dope? Завс 6 


Alpplens боріо) Ne. 53-1701 


безу» 15 осе сой Бэй сасаёо Poriod - 39 Мовіїо 
охо хол ATELE な beQb3o фе Mov Eagle - 0 Monte 
Љавовјо to Ovcrrub - 5 Моз 


Зато ел Медасхокеса Been Other Aivreroft = 1 Ковев 


fa) Дорйдатозва 
(1) 9o во utilizcd for Баве £, ХХІ, ХУ teste, Clutter asd vibration 
tost " (particularly in тоўстае te tho high opcod vibration invootí- 
(08888), сёбавазі Якої enaa, өріп ева otali tests and бусаг 
Sov Хоја. 366 


Ccavaie riicht Gost csi Ма нфошснмеёс Porded 15 Menthe 
(2) фансо 00868 dustalled by божий» iseludco wing vibrator cauip- 
5, мойво viro recorder, опо 928-Ӛноӛрисов% photo panel, опа 8h. 
Gr 1 оро косвебог aud the proqufxo8 virieg, ond inotwuconto and 
12090624 5 structure. 
Сіз took fer whieh this аёкрїрыг 40 000346ис8 Змеїмдов all ef the above 
testing vith tko follosieg ebargess 


(1) Spin and ota 0080 vere cameolicd and ropleced by Air Force 
avalucticn of the crternal Fuel «адно. 


(2) Controls оуоўсю dovolepsont teotias han boon added. 


(о) бістае 


Ворот ef десоло oustained by tho airplane in a landing ineidcat 
ubieh required оспо«ШОМ month. 


Extenofona ве tho Convair cxtercal fuel tanka gesting 
er? 0944460 of eogtroio oysten devologzenst 40006488 fer 34 
свае е 


(в 


<> 


Tack Фропоксвеса fron Othor Alreraft 


Castrol oyote dovologcout testing Зашбіоктой fron абурівна S/N 
53-1198 (X сом. 


хоё 


ја) А883546801 Inotrumentaties 


338313. 9853, inotrumevtation required for the item а. ргсягош includes: 
(3) баз 50-chaavel oseillograrh. 


B баз Leustey сусбет. 
3) 


са avc3ezs5t bay ме а? созокес. 


. CONPIDWNYIAL 


Incl. (Р) to 11-2-2327 
CONUAXR (бой Diogo) Pago 7 


AAsniono_Sog3o Бо, 58-1797 


Convolr Flight Tost ced XZiiutencuco Persed = 10) Months 
Тог ов. Attributable to Nov Хаак - 0 Noutha 
Fost4ea Attributable Фо Фасогкыа = Month 


(а) Asaiganeats 


(2) Зо bo utilised te docsaoteoto も bo Rockot Typo МЗ-1 oxtonoica armament 
пувбам fer the P-1024 alrplano. 


Gonvatr Flight Toot ова Mointencneo Porioü 21 Menthe 


(2) Харфа ава ће inctalled by Canvadr inelufes omo photo panel, four сєс1)10- 
graphs; а voleo uiro secerder, piriko eazora, forvard and oido viewing 
восоғаб Idinoceera пей ronga timing cquipcomt, oyotcu D спра ет for fast 
койрдасэ пай tko wosuircd сожеес inctruments, wiring cad кори ав structure. 
Aster ХҰО-24, fixo control сувбус han boen inotalled buffer anplifiero and a 
ғсйағ 05883 весэга 40 to бо installed. 


(b) бабо» 


Üxo-hoÀf month Зо doloted fron the FEAT test prosram ond will bo ргорозой under 
БОР 200291, 


(в) uo с20854а03 cemths ef atrploro кода ва оп for EKG ЗвоўаМеб ся vere 
roquirod. and oro noted far record рохросоо but aro uot а part of this реороваї ~ 
toforoneo БОР 1008, 


ў [Б № Т | А L inel, (P) to 11-2=2327 


СОМУАТЕ (Sen Diego} Page 8 


. 


Арата Serial Ка, 89-1708 


Convair Fligat Teat and Meaintenanes Рар4сй e 13 Months 
Pert£on Абала to Hou Task - 0 Months 
Portion аббе шиш to Overrun = 0 Months 
Petb4en Tras2ferred to Other Лӛғстао = 3, Month 


(a) ЛзоЗапазаёз 


(1) То бо ца 140с8 fo» antenna tost (including tests uith external fuel tanks, 
Зизра Дей) а control system and сошдодоні devolopront and speeifieation com- 
pXianso tests. 


Comair Flight Test and Malntennnee Poriod 34, Months 


(2) Instrumentation installed Бу Convnir for antenna tests include radio transe 
nittor-receiver, enpliticr, plignnl зепзгабека, povor supply, Indieaters and 
мед, and fer control сусёсгз test dmeludo a photo panol, dual BP tolomotry 
systen, thrco esclllegraphs пий requircd source instruncnts, wiring, and mount 
Ing otswetuso。 


(b) Рог ва Transferred бо Other Ureratss 


Tho task for vhich this airplane 56 assigned ineludc5 all of tho above testing 
cxecpt that part of tha controls systems testing vas transforrcl to airplane 
бег а. Noo 53-1791, 


Flight も c コ も monts assigacd to this airplane are reduced to a not total ef 
33 позе duo to a transfer of ono month testing to airplane S/N 53-1791. 


Koto: Ркорага ол for delivery of this airplane to tho Air Force for 
badinsnt бо Nerth Anorlean Aviation following completion of the 
Ceavair teat program 40 net inelvdcd in this proposal and is tho 
subject of separate corres pondontes 


nos А С О № Е | D Ё М ў | А L 1021, (Р) to 11-2-2723 
CONVAIR (San DAcge) Рено 9 


Азер ято Soria ie. 53-1799 


Convair Plight Tost and Maintenance Peried = 33 Months 
Portion Attritmtcblo te Now Took = 0 Month 
Горива attributable to Ovorrun - 2 oaths 


(а) ^оз3цюсси®% 


(1) Vo бо u£ilicod Рог Успройз Зуәфел Jemenstratden Uhich вө 84064 of 
hc ord calibration of vequsn syaten ard firing of insizuccentcü 
niooileg асадксб gcraukwto and droro Vorgoto. А final dcvonstration 

7 Сіха бето ef Sagt4ea1 n4na43cg 00020836 a drozo 
access xao: а io alse to bo созймеФейо 


Ceavase 22306 fest and Малпўеклпаз Perieg 9 Months 
(2) : tales ty Comair 4eotw9n с photo ролої, місо 
7) Жигсо strike сопогоб ami rcquiscd wiring, 
ami ren хиа ЗӨ 63.6 


(b) Oops ea 


(1) Grechalf neath cdüitüexal tino 80 sosuíircó for Нияйов Arerafe Cozpany 
gange gate timor tootinge 


(8) fao сей ата-а? additonal своја are remårsd taok fe? 
capiotien ef orap-up гарсбусю and co-aloitudo testo 


(e) 224868єтс2 Шифра дата 


29410273, irotruncntetien roquirca for tho iter (а) песлееп Ameludon 
Оғо босі, Golccotsy пувесто 


| CONFIDENTIAL 


Incl, (Р) to 11-2-2327 
QCVAIR (Sam Diego) Рада 10 


Aonga Seriol Po, 533505 


avails igat Test and Ма афопбивс Poríod > 9 Monthe 
Portion Attributable Фо Lou Took = 0 Months 
rb3en Attributable to Overrun e 1% Montho 


(а) tonicamont: 


(1) То bo 414568 to dozonstrato tho Rockot Typo MB-l ejection ormanent 
ayatom for tha РеДОРА airplane, 


Convair FAM Toot ong Maintexenes Poriod 8 Months 


(2) Inctruccatatiem inetdled by боруайғ inoludoo а photo panel, も Lo opcillo- 
graphs, a voles wire recorder, Sycter "D" amplifiers бог fant reapones, 
ИЗзпосеото cquipsont, rango tining correlation, striko ond excoront bay 
Vicuing canoras acd tho viring, courge inatruxsato and mounting strvetures 
requircd, After ХК -14, fire control сусбог bes boon installed а radar 
свод сагога and саз additicanl oscillograph will Bo installed. 


(b) Overrun: 


Ona and exo-holf months extemeien сб the original tank raquired for doveloprant 
ef tho Бјовфећо gan syaten озб delay in the availability of production configuration 
МЗ-1 гоёїїеёс, 


во additienal montho of oirplano modification fer inatallatien of IKG- 
syotem uero required and охо noted hero Хор record purposes but аха not а part 
of this proposal = refer ECP 1008, 


CONFIDENTIAL 


CONFIDENTIAL неў, (Р) to 


CONVAIR (Зап Diego) Tare X 


Airplane Sorin] Mo. 52-1813 


Convair Flight Test and Maintenance Pericd = 8 months 


Portion Attributable to How Task - 0 month 
Portion attributable to Underrun е 0 month 


(а) Assienmənts 


(2) То be utilized for flutter, directional stability and rolling performanco 
Фсзёз vith a gleved larger vertical fin installed and for constant speed 
drivo negative "g? tests. The airplane is to be modified after these tests 
fer Installation of a side control stick. Following the modification, ons 
month functional choek-out by Convair, the airplane will bo flight tested 
Бу USAF at Edwards Aip Force Саве for a four moath period; during theso 
6 months, Convair will maintain the airplane. 


Convair Flight Test ond Ма лборааса Peried 2 Months 
(2) Tastrumeatation installed by Convoir includes olevon-housed cameras, 


photo panol, dual КЕ telemetry system, wire recorder anû the required souree 
instruments, wiring ani nounting structure, 


(b) Tho task sesignod to this airplane ‘neludes the above tests and the following additien: 


Higa-lev loading lights evaluatien. 


Tho flight tcg も months assigned remain unchanged by thio proposal since the спе 
nonth added task for landing light evaluation was accomplished within the өгіз 
ginal tine assigned and tho side control stiek evaluation vas completed ahead of 
sehedule, 


Note: One additional modification month маз required for tho installation of 
the side control stick and is noted here Рог record purposes but is not 
а part of this proposal. 


CONFIDENTIAL ма морава 


Рада 12 
CONVAIR (Sam Dicgo} 
Аахрћааа Serial Мо, 54=138D 
Convair Plight Test and Maintenance Porded > 134 Мод но 
Portion Attributable to New Tack = ^, Montho 
Portica Attributable to Overrun - 3% Montho 


(а) Acoipezonts 
(1) Se bo utiliccd for psuer plant Gove1opmomt。 
Convair Plight Test ond Maintenonso Months 8 Mentho 
(2) Inotruccatatien requiscronta for this airplane 4 61460 tuo RP channels of 
MYM tolocotsy, ene photo panol, and the associated and instrumonto; wiring, 
28889862 bees and neuntiag otrustures, 
(b) дсоершав 
9%» MWopthoodded task for emopsonsy landing gear axtonolea tests and 
8бсо1о 226 tosting об GPAE oquipzent. (Sundetrand Constant Speca 
Divo) 
4 
(с) Additional Instrumomtatdes. 
Aeditienal inctsucomtatden required for tho item a. program includes: 
(1) One vedeo rocerder, 
(2) Опо tape гагогдаг, 


(3) бас 26=channel oseillegraph. 


ーー CONFIDENTIAL ьа. тозан 


CONVA 如 (San Diego) Раре 13 
Airplane “erial По, 54-1386 


I Convair “light Test and Maintenance Period 10} Months 
| Portion Attributable to New Task ! 0 Months 
' Portion ittributable te Cverrun 44 Months 


(а) Assignments: 


(1) To be utilized for specification compliance and electronic environment test- 
ing for the production extended ramp and 10-10 installation as follows: 


(a) Heating and Ventilating, including pilot comfort, electronic compartment 
ecoling and vibration, windshield and camopy defog. 


(b) А11 weather operation including radome, windshield, and engine inlet scoop А 
antielee and windshield rain clearing. ; 


i Convair Flight Test and !a3ntenance Морз Е Months 
(2) Instrumentation requirements for this airplane include one shoto талої авд і 

recording сапего; tuo 26-channel oscillographs, їмо КЕ channels об Fr/FM 

telemetry and the associated end instruments, wiring junction boxes ani mounting ! 

structures, 

(b) Overruns i 


The task assignment for this airplane includes the above tanks and 48 montha overrun for | 
the followings additions: 


(1) windshield defor levolopment testing. Ref, БОР 1204, 


(2) F102 hydraulic systems tests.traneferred from airplane 54-1401. 


оға NOIR OR TSP A C 


CONFIDENTIAL 


Incl, (Р) to 11-2-2327 
CONVAIR (San Diego) Page 14 


Meplana Sewiol По, 54-1388  Contdinuod 


(c) Additional Inotsuventations 
Chango te imotru-onatotion rcquirorsnt9 аз chow in (а)? are аз follouc: 
(1) Ола voice recorder added, 


(2) бзэ 26-chenmel oseillograph deleted, 


CONFIDENTIAL 


2.5 CONFIDENTIAL "нана 


CONAI (Sin Mero) Рава 15 


Airalana Serial Кол 541390 


| Convair Flight Teat and adntenanee Perted = 12 Months 
| Роў еп Attributable te Wc; Task = 3 1/2 Months 
| Portion Үе рибар де Фо Ovorzun = 2/2 “onth 


(a) Asəimnusnta 


(3) То be utiliced for flutter stability, control and performanca testing te 
evaluate the big tail installation and tactical imprevemant teating, The 
tactical inprovoment testing will b» conducted to evaluate veight saving 
ard suta вой рога оп changes аз result from tactical operations by the 


ТАР, 
Convair Fligat Tost and Madntenanee Months 30 Months 

(2) Instrusentation requirements for this airplane inelude one photo panel and 
recording салата, tue КР channels of FYFE! telemetry ond the associated end 
instruments, wiring, junction boxes and mounting structures, 


The task assignasat for this airplane ineludes the above task and the following 
redefinition of tag's 


Provide огодце оп support to: 


| (з) Gain Језа time over F'02^1 airplano Зөг4а1 По. 56-1137 to insure the 
inotallaticn aml operation of the production М№-10 configuration. 


(L) Confirm or modify M-10 installation procedures, flight cneck-out 
prcecduros and cvaluate functional performance of aircraft provisions 
and "5-10, 


{et Conduct specification conformance vorification to further resolve 
Tiíng-cut and production flight test problems. 


(Я) rvevide “Unsatisfactory Кезегі! supnort for any probier areas, reported 
by Ар Foree, uphes ЛігеғаҒ% Cernoraticn and Convair testing. 


| ibi Mew Тавиз 


Спе ani ойз=һз1Ё months added task to accomplish mala landing gear critical 
atrose Jeterminatlone 


| із, СОРРИ" 


| Gaechal? month crtension for accomplishment of original task as set forth 1 
| (а) above. 


| (i) Additional Instrumentation: 

I 

4143653 саа1 instruncntation requirements Гог the item а. program include: 
fi; “ue 20-сВалэс! өзе Liogrephs 


ээжээ op ees dap 
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Beplan Serinl Ка, 54-1598 

Convair Plight Tost ond Моўюборарсе Poried - 8 Mentha 
Portion Attributabllo to Ком Task - 0 Months 
Portion Attributablo te Отог っ 4, Montha 


(а) Aoc&gnzont: 
(1) То bo utilizo for oir londo--unsysustriosl--on tho big tail. 
Convair Flight Toot and Maintonars3 Montho 4 Months 
(2) Inctronontatien rogulrc-onto for this airplana “Gneiude еко photo. 
pool and recording camara, ono 26-channal ocelllegragh, tuo HP 
спанноїо of БЇЙРМ telenotry and ths osseslated and ingtrumonta, 
wiring, junstien bomo and mounting atrusturos, 
(b) Ovorruns 


Four months oxtoacion of tho eriginal program required to complete tho 
flight leads lantrurentatien chokedoun and абушзбг1ва1 leads da:enotration. 


(з) Additional Instrunontation: 
(1) Опо topo rocerder 00828, 
(2) Ono veice recorder added, 


(3) Om 26-chanzol sosillograph delotod, 
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СОНТА XR 
А Divislen об Сававаћ Dynsmiep Corperation 
{San Diego) Inel, (Г) to 

11-2-2327 
Рада 27 

Almanna Sexífol Non 54-1401 

Convair Flight Test and Maintenanes Psricd a 13 months 

Portion Абер айдо te Йаш Trak = 1 months 

Portion Attributeble te Oven - 0 моа вв 


(e) Аавёвалааба 
(1) То bo utilized for spin testing, to demonstreto spscifiertion 6onplianeg 


@) 


with the big tall and extended remp configuration авд to demonstrata tho 
predustion oirplome configuration орогабісю to design 13848 insludiag 
Gutoustie flight control, Data Link and МО-20 Denonatration and hydraulio 
avd olectrical systcag, 


Tho task assignment for produstion alrplcns configuration tests to дева та 
limits 48 further defined as followos: 


(а) Flight testing to dovelop ousp-up Limit espabilities and te 
explore overall system limit capabilities for F102A/MGc30 syaten 
compatibility with SAGE, 


3, Bata ås required to defina flight envelopes fer integration 
into SIGE вопворЬо 


2. Reduse the timo leg in supplying the required Convair-SAGE 
data to minimizo the amount of “Dogradation of РДбел ало 
Syaten Capabllities". 


За Insure completo system verification of M-10 айй #102А aireraft 
provisions for the 102A богдай No, 56-1137 вов играв, 


4о Back-up support of airplane Serial Мо, 54-1390 and Hushos Л 
eraft ба, P102A airplaps engaged in similer trako within tho 
tast ров) пай god for 54-1401, 


Convair Flight Tost and Maintenance Months 12 weaths 


Instrumentation requirezeata for this airplane include ane photo-panol 
and recording варага, оле 26—-ehannol oscillograph, tuo RP сбапнаја of 
FM/FM telenatey спа the associated end instruments, virins, junction 
boxes and mounting structures, 


(b) Лем Teeke 


баз additional month “oquirod for tho spin vest program duo to Айг Forse 
changes in, end check ovt of, spin recovery од леве, 
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CONVAIR sl. (Р) to 
А Division of General Dynamico Corporation 11-2-2327 
(бал Diega) Pago 18 

Дкаддок Айкродано Sesal Мол 5453361 

Convair Plight Test and Maiatenanco Period > 32 meatha 
Portion Attxibutzblo to New Tra > О койш 
Portion Attributablo to Overrun = 0 months 
Рокедов Attributable to Usüoszua 1 menthe 


(а) Aad газа 
(1) To bo теза бог investigation of buffet, porformazso evaluation, айй 
Fhe сз X, Panes 11 and Pheca III testing, including anti-ioing, rain 
aleoring and production вуәбело teste, 


Couvadp Flight Test end Meintoneneo Poricd 13 Months 
(2) Instrumeatation installcd by Convedr 1pe1udeg а 24-iumstruront phote-panal, 
Lligat safoty ропої, tape recordor, wire recorder, tino cerrolatien Сус, 


Flight progrcumer, end the required wiring, source ipstrusonto and mounting 
GtEVSTUTS о 


(b) Wedcxguos 
(1) Tes originii produstion systemo teste and all vanther tests чого reduscd 
by end month, 
(6) This proposal alco eovcsos 
(1) wo months edditienal modification time required by Convair test baro ts 
абтрфоћо the specification conformance ehrngos, 
(2) vo months оййсё task for rain clearing ground tests sondusteá st 5-а Diego. 
(0) Additional Instrmontions 
Additional instrumentation requirements for tho item во progran imeludess 


(3) Оро fin camera, 
(2) Tyo 26-Channel esslllegrapha. 
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CONVAIR Insi, (Р) to 
А Division of General Dymemies Corporation 11-24-2327 
(San расво) Page 19 


Яалаа Aqslnpa Samal, Na, 541-3253 


Convaly Flight Теоб авд Maintenance Рохіва > 4 motho 
Portion Attributeble to Мај Таск е О months 
Portion Ateributable Фо Оплата > О meathg 
Portion to ether Айғетабь = 2 month 


(в) Авс лааг ба 
Зе bo utilized for Phase X buffet ovaluntion with modified (neat-doua" ) 
canopy and Phago TIL and roll coupling tests uith originel canopy ері 
gloved tall, end елфертеі fual tanl teste, i 
Convair Flight Test and Hointonanso Ported 5 Momtho | 
(2) Inctruncatetiea instellci by Сойтайғ insludes опа НЕ Бедеша ву ayctca, 


а 24азъсичешв, photo-parol, 26=chemel oscillograph, мит ле) timo 
correlation system, source іввётыыецьь, ¿md mounting atructureg, 


(b) Transferred Тасы! 
ВАЛ test paried assigned Раг thie alrplane is recused by one month, for 
a tatal of four mosths, eg а rosult of the temafer of the external feel 
tanks tests to обра ево 54-1361 
(c) This proposal alse eovemos 
to completo the conversion to Passe IV instrumentation and preparation 
for Mx Forco аевербаава, 


(2) Oso month е84488са61 usdification by Primdale Produstion depertmonts 
Тог completion ӨР the gloved tail modification, 


(d) Additionel Instrumentations 
36834 саг), instrumentation required for the item а, aud b. program includes 
(2) ова voles recordar, 
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Розе 20 
Зкодког Айюр1лто Sorici Га, 94.1354 _ 
Convair Plight Test and Кадпфепацео Parded = à Montha 
Portion Attritutablo to Кам Tack > 1 Month 
っ О Month 


Fortisa Attributable te Cvorrua 


(а) Assierments 
(i) Te бо utdliscd for arparont testing, dneluding МО-107 
vibration опуйгоплоп toate and effect of armament on Мб-10Т 
Sygoto3. 
Convair Flight Tost and Maintonanco Poriod 9 Mentha 


12) Instrucsatation installed by Convair inaludes a M-instrunont 
photo ропої, 30-61 пппол eseillegraph, five armament cameras, 
wiro rosordor, virlag, soured inmetrumonts, and поза ад structures. 


(b) Меч Tanks 


Tho flight cont poris assigned te thie airplane is inereased сло 
ronth, for а total of tom months, required for modification of tho СРАВ 
esactant зроса drivo syntcm пососовру for the original flight test program, 


(с) Ovorsuns 


Sho (Light も og も acsigament 15 extendod one month to csuploto tho 
eriginal taok ав desoribcd in paragraph (a) abovo. 
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CONVAIR 
А Division of General Dynamice Corporation 
(San Diogo) 

Inclosure (Р) to 11-2-2329 

Раде 21 
Trainer Airplann Serial №, 54-1361 
Convair Flight Test and Maintenanes Period = 64 Montho 
Portion Attributable to Чеч Task - 0 Month 
Portion Attributable to Üverrum = 14 Month 


| (а) Assighrents 


(1) То be utilized for structural integrity deronstretion and heating 
and ventilating tasto. 


Convair Flight Test and Maintenance Period 5 Monthe 

(2) Instrumontation requirements for this airplane include a dual НР 
telematry system, ап oscillograph system, a wire recorder, pilot's 
panel instruants and the associated end instruments, wiring, end 
mounting structures. 

(b)  Ovorrun: 
The flight test period assigned to this airplane is inereased lk months 
for a total of months, required to compiete the shake дот structural 
demonstration instrumentation and external fuel tank tests. 
| (в) This proposal also covers the felleving additional modification tasks: 
" (1) Спа and one-half months rodifilestio; by Convair test Бава department 
1 following completion of tne assigne: test program for installation 
| ef external fuel tanks and Fhase IV instrumontation. 

(2) Inatrumsntation for the Air Force “hase IV Teste will require removal 
of the telemetry system and гета из of the end inatrumants and | 
associated wiring and provisions, 

(4)  A.ditíonal Instrumentation: 


Additional .ratrumontation required Го’ the item a, program inoludae: 


Una 24-instruzent Photo Panel. ' 
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froincr Ліррӛлпе Serial Гр, 5421282 


Coavoir Vlight Toot end Maintenones Peried - 7 Mentha 
Porticn Attributoblo te Dow faok = 0 Mentho 
Portica Attributable to Undormun - 2 Кові 


а. со1аитойб: 


(1) То ba utilized for stability asd control teats, өріп teste, 
porformance ovaluotion ond Phacs TIT tests of the production 
airplane configuration. 


Conveiz Flight Toot and Lointenunco Poricá 8 Коюп 
(2) Tncteurentotiea roguiroronta for thio airplane ineludo a dual 
ЯР telemetry супбсн, em esedllegraph syotem, a viro reecordor, 
pilots parol ішобтєтово cad the asgeciated end instrumento, 
viring, end mounting structures, 
№, Underruns 


Трэ flight test acoignient for thio alrplezs has been reduced fron a total 
of 8 months te 7 wontho аб а roault of task re-alignrent. 


c, Additional Inotramentaticns 


Instrumentation requirements Хог the Item а. program are changed ао 
followss 


Bolete оло ecsillegraph oyston, 
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Tao currently authorized Convair Flight Test and maistepanee poried for the 
folleving oix (6) oisereft rennin umehanged by this proposcl ond are included 
horeia fos rocord murgases only: 


Airplanes Goriol По. 92-709) 


Convair Flicht Toot and Madutenamee Poried - 1 Meath 
Portion Attributable to Бом Back - © Month 
Рог сп At^vibuteblo te Overrun = © Meath 
Асофа оте з 


Tast асоЗаессвё vao to дсгойотвоато the evaluate tho basie flying and sporating 
qualitico of tho YP-10? aizpiaco. Talo oirplono erasked oftos ono month of testing 
ond фе toot ocoigzcoSte voro twonoforzod to Абтрісве Боғіс1 No. 52-7685. 


Xnot;ruxontotion: 
Tactrucontaties installed by Convair 318863 в hO-i405trucont photo panel, 
four 86-e оппо} 6561116557092, 8003 RP єй єє 18 of tolenstry, wire rocorócr, 
flight safety ponal, Flutter vibration cquipacat, flight pregraczor, tics 
eorvOlntion буббсс0, and roquircd wiring, covree ipotruconto ond counting Otructures. 


Airplono Soriol По, 52-7995 


Совубіт Flight Poot avd Moketcuamec Pewicü - 18 Mowtho 
Postion Attributable te Lou Task - 0 Mouth 
Toptios Attributable te Overrun = 0 Month 
Asoiguconts 


Тә to utilised fer safety of flight tosto, 38844201 povor plant porferrnnec, 
eooling, расей ard yay rate darp cystc=s, mininin fluttoe investigatiern, phase 
XX, рісве ХХХ, develops tcating for tho Р-108А oirplose сай to бссбло%то®е 
сад cvoluato tka basie flying 089 operating qualities of the ҮР-109 nirplane. 
Бий що ceoliug and drag cedifiestiens and tasting. Three toil case configurations 
ond сю extended вазе voro tented. Alco, сәзізерей leading ейде and roflot 
tips чого tooted. 


YInstrurontotíons 

Yuotrucontotios 4в0%01308 by Convair ineludos а hO-&uctrumcnt photo panel, 
four @б-ечлшвз1 eselllegraghs, бизї ЯР ehoeunsio of tolccotvy, uiro roeorder, 
flight safety panol, flight pregroucmer, сюй fluttor vibration oquigcout, time 
corrolation cystcm, 048 tha requircd Wiring, counting structure and source 
iustrursnto. 
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Мходопа Serial Кол 53-1779 
Corvair Flight Test and Maintenance Period е 4 Months 
Portion Attributable to Кач Task > 0 Kontho 
Portion Attributable to Ovorrun = 0 Months 
Asciguments 


То bo utilized for dynamle rosporse and stability and control testo, ав 
rOlated to tho pitch and yau dampor eyo も epa。 


Inotrucentations 
Instrumentation 48901104 by Convair 1а81:400 three l8-channcl oscillegrephs, 
wire rotordor, Plight cafety panel, and provisions fer mounting three strike 
Фагеғав. Time corrolotion system, wiring, source instruments, ond mounting 
otructures oro alos included, 


АЗко3лаа. foxinA №. 9254780 


Corvair Plight Test and Maintonenco Poriod > 17 шэвЬї 
Fortior Attritutoblo te New Taak = 0 months 
Perticn Attributable to Overrun > О montho 
3053 Rm も з 


To bo utiliced for testing and refinoment of tho flight cortrol and automatic 
2116 control ayoteno, 


Inotrunontatior 8 
Ynotrunentotion Inatolicd by Сол tm includes throe 26=ehanne 0564 llegrapho, 
dual RF channels of tolomstry, 30-instrument photo panel, flight safety panel, 
f)ight progranmor, time corralatior system, wire recordor; and associated 
uiring, поп в structures and source instruuento. 
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Aizplano Sarin) Го, 53-1782. 


Corvair Plight Test and Maintenanes Poriod “ > 1 month 
Pertien Attributable to Ком Took е 0 nonth 
Portion Attributable te Overrun з 0 волів 
Дог витой: 


^8 bo wtiliced to demonotroto the functional charectoristico of the production 
antenna imotallotions ard te demenstrate oporatior of the omsrgonoy fuel system, 
ring typo боёгор drag chuto ond the electrical systen pover cortrollor. 


Instrumortotion: 
Inctrumentatier installed ty Convair ілеішіев a flight cafoty рапо1, three 
38-ehanro ooei2logrepho, uire госогдог, three strike cameras, timo correlation 
ayotemy 208 the soquirod ocurco instruments, wiring and mounting otrueturo, 


NOTE: The flight toot acolgmment for this airplane hoc boon eomp1eted and tho 
oirplano фаз been fipslly accepted. 


Aplana Serial Мел 53-1783. 


Corvair Flight Test ond Malatonanco Ported = 10 months 
Рохбієв Attributable to Nou Tack = 0 тов 
Portion Attributoblo to Overrun е О montho 
Aesigmncoríós 


To bo utiliccd for qualitative tosting of dry air anti-icing, dofogging and 
goblin ventilation end proosurization, conpletion of ёошп50168610:0 and 
navigation syotero testo transferred fron oirplono S/N 53-1782, and Air Forco 
ovaluation of the airpleno in various icing corditiono, 


Iactrunsntations 
Irotrunontotion installed бу богсайг inelude a voico viro rotorder, Gne 
38-iugtrusant pheto panel, thooo 18-епапие4 eselilegraphs, one dual RF telo= 
побогійв syotom, NACA deing rato mater, relative vind trancducer, mounts 
for four 16 M4 eomoro, glido path antenna and tho required and instrunents, 
wiring and mounting structure, 


26-8-1429. 
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test reports on test items from programs-that had not 
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INTRODUCTION 


| 
This report comprises a compendium of histories of F-102 series aircraft 
covering 54 months of a Convair Accelerated Development Flight Test 
Program. Starting with the initial flight of the ҮЕ-102 in October 1953 
and ending with the product improvement flight of а TF-102A in Мау 1958, 
! this report summarizes prominent flight test achievements by individual 
aircraft. 


Рог а more detailed report on individual aircraft contributions to the 
development program, reference is made to the weekly Operations Report 
(20-8-512) and the reports of test results covered in Appendix C 
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PREPARED BY Е ана REPORT мо. 20-8-142-19 
CHECKED ВУ SAN m 9 MODEL ТЕ-ҮЕ-Е-102 
REVISED BY | : * " DATE 1 June 1958 


— 
MAJOR TEST PHASES ACCOMPLISHED 
Evaluated following configurations: 
YF-102 - Symmetrical airfoil-constant diameter fuselage 
ҮЕ-102А- Area rule fuselage = cambered wing-small tail 
F-102A - Production aircraft (both Case Х and ХХ camber wing and large 
tail) 
ТЕ-1О2А- Two-place side-by-side cockpit. 
Flutter and vibration clearance to 655 knots and Mach 1.5 achieved 
/ Developed "yellow canary" tail fairing 
| Inlet duct buzz problem investigated and corrected 
l TF-102A buffet reduced with vortex generators 
! Control system developed to satisfactory configuration 
! External fuel tank system demonstrated 
| Other aircraft systems and components developed to satisfactory configurations 
Roll coupling characteristics evaluated and corrected 
Critical air load distribution determined 
Aircraft structure demonstrated satisfactorily 
| Spin characteristics evaluated and demonstrated satisfactorily 
ыа Armament firing demonstrated to following independent maximum conditions: 
ALTITUDE (FP MACH NUMBER CALIBRATED AIRSPEED (KTS) 
GAR-1 missile 52,140 1.12 356.5 
の -3nch rocket 53,040 1.08 254.5 
2.15-іпсі rocket 53,520 1.44 351.0 


Weapon system demonstrated through Joint Program with Hughes Aircraft Company 
МВ-1 rocket successfully fired by both rail and ejection systems 
Armament firing snap-up techniques devéloped. 
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PHASE 1, И, АМОН 


ARMAMENT TEST SUPPORT 


PHASE 100, & IV EXTERNAL 
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COMPLETE SYSTEMS EVAL. 
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PREPARED ВУ хай код bs а мэн REPORT мо 20-8-132-19 


СНЕСКЕО 8У SAN DIEGO MODEL ТР-ҮР-Е-102 


\ 
REVISED BY й і РАТЕ 1 June 1958 
x 
CHRONOLOGY ОР SIGNIFICANT EVENTS IN THE УР-102, Е-102А, AND 
TF-102A FLIGHT TEST DEVELOPMENT PROGRAM 
24 October 1953: Initial flight of YF-102. Airplane crashed 2 November 1953 
during take-off for flight seven. 
11 January 1954; Initial flight of second YF-102. 
27 January 1954; Supersonic speed of Mach 1.06 was attained, 
5 March 1951; Flutter investigation tests were initiated at supersonic 
speeds using shakers to evaluate damping characteristics. 
13 April 1955; Buffeting was reduced and uncontrollable yaw oscillations 
in the vicinity of Mach 1.0 were eliminated by extension of 
tail pipe and modification of elevon to fuselage fillet. 
13 April 1954; Altitude performance and general handling characteristics 
р at high lift coefficient were improved by addition of 
у сашрегей leading edges. 


2 Мау 1954: Масћ number of 1.29 was attained, 


h Мау 195%; Initial flight of Model type 8-82 airplane. 


k Мау to 1 June: Air Force Phase II tests were conducted. Airplane was 
flown by ten Air Force pilots and one МАСА pilot. 


У June 195h:* Initial major experience with compressor stall occurred, 


4 
19 June 1954; Initial fly-away,of production aircraft from Contractors 
factory in San Diego. 


12 July 1954: Flutter investigation for type 8-80 and 8-82 airplane 
completed. Maximum Mach number 1.3 and maximum indicated 
airspeed 631 MPH. 


22 July 1954; Flight characteristics during opening of missile bay doors 
were demonstrated to have no unusual effects up to Mach 
number of 0.92. 


29 July 1954; Completed Initial hardware development of pitch and yaw 
damper system, and obtained basic response data with this 
equipment. NS 5 
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~ 


2h August 1955: 
25 August 1951: 


9 September 1954; 


11 September 1954; 


15 September 195; 


29 September 1954; 
a 9 November 195%: 


18 Novegber 1954; 
19 November 195%: 
2 Decemoer 1955: 


14-17 Decembér: 


22 December 1954: 


21 Decemoer 1954: 
29 December 1954; 


21 January 1955: 


20 February 1955: 


3 Мау 1955: 
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“ак — T MODEL ТР-ҮРЕ-Р-102 


The ram air turoine emergency hydraulic system was `` 
successfully operated in flight. 


The first air starts were accomplished. No difficulties 
were encountered. 


А GAR-l missile was fired at 25,000 feet pressure altitude. 
Second 8-80 airplane began testing with an extended позе 
and large fuselage elevon Fillets. Subsequent testing 
proved predicted improvement in supersonic drag and in 
maximum power climb pertormance. 

A simulated landing was made using ram air turbine hydraulic 
pressure only. Satisfactory control was maintained down to 
140 knots. 


A Mach number of 1.33 was attained at about 30,000 feet 
preasure altitude. А 


Four 2.75" ЕРАК rockets were fired at 25,000 feet pressure 
altitude. 


The first night flight of an F-102 airplane was made. 
The first hooded instrument flight was accomplished. 
Flight testing of the "pilot assist" system was started. 


Three Air Force pilots and one Hughes pilot flew evaluation 
flights of the double-headed control stick. 


Tne first flight of an 3-90 airplane was made at Edwards AFB. 


The first 3-90 airplane attained a Mach number of 1.2 in 
level flight at 35,000 feet pressure altitude. 


The first 8-90 airplane exceeded 52,000 feet pressure 
altitude. 


Highest altitude reached Ly YF-102A of 55,130 indicated feet. 
First test flight of production Е-102А. 


First 2.00" rocket fired from F-102, 
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. 10 May 1955: 


June 1955: 

8 June 1955: 

23 June 1955: 

31 October 1955: 
10 December 1955: 
22 December 1955: 
4 January 1956: 
18 January 1956: 
11 February 1959: 


4 April 1956: 


1h April 1956: 
1 May 1956: 
l May 1956: 
1l May 1356: 
18 May 1956: 


5 June 1956: 


23 July 1956: 


6 August 1956; 


1 August 1.956: 


27 August 1956: 


Highest altitude firing of САВ missile at 52,150 feet. 


Air Force Phase II testing wes completed. 

Longest flight time of 1 hour, 53 minutes, made in YF-lC2. 
Highest altitude firing of rockets at 53,050 feet. 

First flight of trainer ТР-102. 

First flight of enlarged vertical fin on F-102A. 

First МВ-1 rocket jettisoned from в fixed pylon on ҮЕ-108. 
First Phase VI Е-102А delivered to Air Force at БАЕВ. 
Design speed of Mach number 1,535 reached in Е-102. 

First delivery of Ё-1С2А for Phase VII testing at Eglin AFE. 


First delivery of F-102A for AF Armament Center testing at 
Eglin AFP. 


First TF-102A flight with cut-down canopy. 

First tactical F-102A delivered to the Air Force. 
First МВ-1 rocket launched from ҮР-102. 

First GAR-l missile hit on drone (By Convair at НАРВ). 
First МЕ-1 rocket, less motor, ejected from F-102. 


Compatibility of the F-102A, MG-3 FCS and GAR-l missile 
demonstrated by destruction of а 98-17 drone at HAFB. 


Engine inlet scoop anti-ice system evaluation completed. 


Successful "Snap Up Maneuver" missile firings against a 
high altitude balloon target were performed at HAFB. 


The Р-102А reached ап eltitude of 58,700 feet. 


First Biz Tail TF-102A flown. 


ANALYSIS 
PREPARED BY 
СНЕСКЕО BY 
REv'SED BY 


lu September 1959: 


17 September 1950: 


22 October 1956: 
25 October 1956: 
29 October 1956: 
19 November 1950: 
28 November 1955: 


3 December 1955: 


10 Decemuer 1956: 


12 December 1956: 


14 December 1950: 


26 December 1955; 


3 January 1921: 


28 January 1951: 


ў. February 1951: 


11 February 1957: 


РАСЕ 6-3 
c ° N У А 1 QR REPORT NO 9.6.142 


е ЗАМ DIEGO, MODEL. pp. Ya =F = 
` * DATE 1 June l 


First missile firing from' a ТЕ-102А aircraft at НАРБ. 
Armament hardware end bay door load tests completed. 
Electronic piten "g" limiter tests completed satisfactorily. 
External fuel балк flutter tests completed. 

TF-102A voll coupling tests сопрісбес. 

Aft electronics area cooking testo completed. 

Tue roll coupling tests completed on the Е-102А. 

ТЕ-102А buffet testing completed. 


Emergency fuel transfer tests and main wheel ambient 
pressure survey aave been completed. 

F-102A landinr light tests completed. The after-duct cheek 
fairing buffet investigation, radome anti-ice tests and 
pilot's panel vioration testa completed on the ТР-102А. 


Successful ejected launching of a Live М8-1 rocket from an 
F-102A. 


First emergency ejection of а pilot from an Р-102д, 


Part I of 50 percent, 80 percent, and 100 percent 
symmetrical 1084 factor flight loads program completed. 


External tank jettison tests and in-flight fuel transfer 
tests completed on the Е-1С2А. 


Cockpit carton monoxide tests completed. 


Drag chute deployment, take off and landing performance 
and speed brake effectiveness tests completed on tne Р-102А. 


First spin entry and recovery of the Р-102А aircraft. 


Pilot's instrument panel vibration tests, Stratos refrig- 
eration package tests and cabin temperature control 
response tests completed on F-LOZA. 


-19 
102 


950 
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18 Feoruary 1951: 


26 March 1957: 


2 April 1957: 


23 April 1957: 
26 Арг11 1957: 
22 May 1951: 

19 June 1957: 
26 June 1951: 


28 June 1951: 


23 August 1951: 


5 Коуешрег 1957: 


19 November 1951: 
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Missile зау doors with deoris deflectors installed flutter 
tests and 2.75-inch rocket exhaust effect on GAR-1 and 
GAR-2 missiles completed. 


The 50 percent and 80 percent asymmetric increments of 
design Limit loaus completed оп the Р-102А. 


100 percent asymmetric maneuver tests completed on the 


F-102A. 


Engine inlet duct anti-icing system tests completed іп 
the ТЕ-1082А: 6 


Structural demonstration flights started оп F-1024. 


Airloads (with external tars installed) testing started 
on FelU2A. 


High pressure pneumatics system testing completed. 
Spin testo completed on F-102A. 

First spin entry and recovery completed on TF-102A. 
Spin teats completed on ТЕ-10СА. 

TACAN equipment evaluation initiated оп Е-1024. 


First production Case XX wing F-102A delivered to test 
base. 


Stability and control testing started on Case XX wing 
F-1C2A. 


Snap-up techniques evaluation initiated with Е-102А. 


Structural demonstration of Case XX wing F-102A 
completed. 
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SUMMARY ОР FLIGHT TEST ACTIVITIES FOR 
DECEMBER 1957 THROUGH MAY 1958 


During the period December 1957 through Мау 1958 four (4) Convair test 
aircraft flew a total of 68.3 hours during ТТ flights. Of this total 

64.7 hours (productive) were flown toward the accomplishment of the Convair 
Flight Test Program. 


Flight Test Items of Special Interest 


Aircraft S/N 54-1401 - Developed snap-up techniques for armament firing. 
Aircraft s/5 58-1361 - Structural demonstration program completed; evaluated 
original and modified large speed brakes. 


Summary of Flight Test Operations 


A/C S/N CONVAIR OTHER AGENCY (1) FSC & F TOTALS 
Test No.of Test No.of Test No.of Prod. Ron- Test №. of 
Hour Fits. Hours Fits. hours Flts, hours Prog. Hours Fits. 
51-1361 4.3 5 1.0 1 h.n 6 9.2 ‚9 104 i2 
54.1390 ‘17.1 19 17.1 17.1 19 
54-1398 17.7 20 2.1 2 17.8 2.2 19.3 22 
51-1401 21.4 ab 20.6 48 21.5 гі. 


13.4 49 1.0 1 240 27 64.7 3.7 68.4 rn 


(1) Ferry, Shakedown, Chase, and Familiarization 
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1 DEFINITIONS 


For the purpose of this report, the following definitions apply: 
1. Contract Flight Time + Based on 8 hours /maintenance month. 


Г 2. Total Flight Time + Airplane total flight time during the 
. period the airplane is assigned to Convair for flight testing. 


: 3. Productive Flight Time - Flight time during which data in 
furtherance of the development test program was Obtained. 
Air Force Phase II and Phase IV testing із included in this 
time. 


, 
4, Convair Test - Flights in which the aircraft has taken off 
with а Convair pilot, in direct pursuit of fulfilling a 
portion of the scheduled test program (includes aborts). 


ANALYSIS 
PREPARED BY 
СНЕСКЕО BY 
REVISED ВУ 


C O N VA І R PAGE 


ашы guest качан ts REPORT NO. 20-8-142-19 
SAN DIEGO MODEL ТР-УР-Е-102 


DATE 1 June 1958 


Pf doc qo ii 


ї Б 


ар ent A99 s WEE Prnt isa BB 


RS аных 


1202 Чы = 


APPENDIX А 


FINAL SUMMARY OR AIRCRAFT FLIGHT TEST ACTIVITIES IN THE 


CONVAIR YF-TF & F-102 ACCELERATED DEVELOPMENT TEST PROGRAM 


ANALYSIS сому А І R PAGE ДА 


PREPARED ВУ панна ав вон E REPORT NO. 26-5-142-18 
CHECKED BY : m лем: MODEL Тр-ур-Р-102 
REviSED ВУ Ю (a i ЧЕ ї DATE 1 Бәс. 1953 


Primary Assignment 


Aircraft мав assigned to the Convair Flight Test Program during October 1953. 
The formal statement of the flight test assignment, as presented in Contract 
AF 33(600)-5942, ав amended.in.accordance with the terms of negotiations 
conducted ас the Air Materiel Command during the week of 11 June 1956, for 
review and re-estimate of the F-TF-102A Flight Test Program, as presented in 
Convair Sales Order No. 33-1-626, dated 26 July 1956, 15 quoted as follows: 
"Period - One Maintenance Month." "Test assignment was to demonstrate and 
evaluate the basic flying and operating qualities of the YF-102 airplane. 
This airplane crashed after one month of testing and the test assignments 
were transferred to Airplane Serial No. 52-7995." The program (20-8-101) for 
this aircraft was conducted at Edwards Air Force Base, and is graphically 
illustrated, ве planned and Вата оп the page following this summary 
report, 


Summary of Activity 


Aircraft was trucked from Convair-San Diego to Edwards Air Force Base on 

5 October 1953 to enter the Р-102 Flight Test Program. The initial flight was 
conducted on 24 October 1953 for "shakedown and familiarization". The United 
Btates Air Force "conditionally" accepted the aircraft on 28 October 1953. 
Phase I ground and flight tests for: low speed taxi tests, high speed taxi 
tests, and shakedown flight tests were conducted and completed during the 
ensulhg period. During take-off on flight number Т, 2 November 1953, the air- 
craft developed а power loss and made an emergency gear-up crash landing off 
the runway. The aircraft was damaged beyond economical repair and was sub- 
sequently surveyed. 


The balance of Phase I ground and flight testing was later transferred to 
УР-102А 8/N 52-7995. 


Chronological History 


5 October 1953 + Trucked from Convair-San Diego to Edwards Air Force Base 
28 October 1953 - ,Initial flight number 1 conducted 
2 November 1953 - “Emergency crash landed due to power loss during take-off. 
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CHECKED BY : SAN DIEGO ・ мэ - MODEL 8-80 ҮР- 


REVISED DY , э: Цин й DATE 1 August 1955 | 


Primary Assienment, 


Airoraft was assigned to the Convair Flight Test Program during January 1954. The 
formal statement of the flight test assignment, as presented in Contract АҒ(600)-5942, 
as &mended іп &cóordanos with the terms of negotiations conducted at the Materiel 
Command during the week of 11 June 1956, for review and re-estimate of the Е/ТҒ-102А 

№ Test Program, as presented in Convair Sales Order No, 33-1-626, dated 26 July 
1956, is quoted as follows: "Period - 18 Maintenances Months", "То be utilised for 
safety of flight tests, initial power plant performance, cooling, pitch and yaw rate 
damp system, minimum flutter investigation, Phase II, Phase III, development testing 
for the Р-102А Airplane and іс demonstrate and evaluate the basic flying and operating 
qualities of the ҮР-102 airplane", The program (20-8-103) for tnis aircraft was con- 
ducted at Edwards А.Р. Ваве, and із graphically illustrated, as planned and performed, ^ 
on the page following this summary report. | - 


Sumpary of Ло ・ 


Мргогай, was ferried from Convair = Вал Diego to Edwards А.Ғ. Base on 10 Decenber 1953 
to enter the Ғ-102 Flight Test Program. The U. Б, Air Force conditionally accepted 

the alraraft on 31 December 1953, The initial flight, for flight test purposes, was \ 
conducted on 11 January 1954 for shakedown and familiarisation. i 


The primary ground and flight testing tasks of 52-7994 were transferred to this air- 
Craft. During the 18 monthe the aircraft was in the flight test program it conducted 
and completed ground and flight testing on the following itenst 


Phase L Fight Testing 


Static Thrust Calibration Preliminary Aircraft Performance 
Brake Operation Evaluation Wing Tip Structural Load 

Engine Control Operation USAF Phase II Testing 

Speed Brake Operation Aircraft Performance 

Fuel Tank Pressurivation Landing Loade and Distances 
Engine Equipment Operation Wing Tip ~ Cambered Not Reflexed 

Flutter and Vibration Engine and Structural Cooling 

Noise Level Measurement Drogue Chute Tests 

Cookpit Noise and Vibration . Епегрепау Fuel Control System 

Airspeed Calibration ` Flight Control System Operation 
Preliminary Flight Characteristics Engine and Associated Equipment Phase III 
Airoraft Response to High Roll Rate Man, Ground Test Combustion Starter 
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СНЕСКЕО ВҮ Зам piegà чі 2 NE "d море! 8440 ҮР-107 | 
REVISED ЗҮ Атты oaTed August: 1955 | 
% 
Landing Gear Hydraulic Pressure | Compressor Stall Test 
Dynamic Direetional Stability Eng. 011 Temps. м/мо АЗг-011 Cooler 
Prim Hydraulic System 011 Temp, w/wo Cooler Aft Sestdon Cooling 
Pressure on Extended Nose Airspsed Calibration 
Radome Glyvol. Dispersion . Relosation of "Q" Pot, Static Source 
Yellow Canary Pressures Drag Characteristics 
Bleed Ме Consumtion Effect Vibration & Acceleration Charagteristios | 
Drag Effecte 1n Region of Mach 09 Cable Tension Values | 
Ram Ady Turbine Teste Buffet Oharact. & Wing Fence Eval. | 
Longitudinal Sensitivity : Wing Penge Evaluation 
Eng. Outer Wall Є Nazsle Actuator Temps. Adverse Yaw & Directional Charact. á 


This airéraft was the second experimental model and performed its early flights with i 
uncambered leading edges and straight wing tips, These were changed to cambered Lead- 

ing edges with reflexed tips on 14 April 1954. Оп 26 June 1954 the tips were changed 1 
to full camber without reflex. 


Preliminary aircraft ‘performance and aircraft flight charasteristica, including flutter | 
and vibration tests, were completed in the early months of the flight test program, I 
Phase ПТ testing was conducted during the middle and latter portions of the progran, 

and stability and control teste were continued throughout the program as 8 result of \ 
control system dhanges made to develop the Model 8-10 versions. Roll raté studies were | 
accomplished in connection with flight characteristics and computer analysis. ' 


The primary contributions; as a result об this атага ев test program, to the F-102 
progran (the results of which were incorporated into the Model 8-10 versions), are as 
follows: Developed "Yellow Canary tail fairing, Demon#trated cambered leading edges ! 
of the жары Obtained information on reflexed and catbered wing tips, and Developed 

the ended nose. . 


The test program of this širéraft was completed on 8 July 1955, at whieh time the air- 
craft was ferried from Edwards А.Р. Ваве to Convair ~ San Diego, 


Chronological History: 


lO December 1953 - Ferried from Convair - San Diego to Edwards А.Р. Base, 

31 December 1953 - Conditionally accepted by tho 0.5, Air Force, 

11 Әалдату 1954 .~ Initial flight for flight test purposes. . 

24 January 195, - Pinally accepted by the 0. 8. Air Forde. 3 

1-31 Матей 1955 ~ Phase ЇЇ testing - 028, Air Рогов. Р 

8 July 1955 - Completed flight test program and ferried to Convair - San Diego. 
Ребітіег 1955 - Assigned to Convair ~ Palmdale. | 
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Primary Аөліддеді 


Airoraft was assigned to the Convair Flight Test Program during May 1954. The formal 
statement of the flight test assignment, as presented in Contrast АР(600)-5942, ав 
amended in accordance with the terms of negotiations conducted at the Air Materiel 
Command during the week of Yl June 1956, for review and re-estimate of the F/TF=102A 
Test Program, as presented Ап Convair Sales Order Мо. 33-1-626, dated 26 July 
1956, is quoted as follows: "Period - Four Maintenance Months", "То be utilised for 
dynamic vasponse and stability and control tests, as related to the pitch and yaw. 
damper systems", The program (20-8-108) for this alreraft was conducted at Edwards 
А.Р. Base, and ів graphically illustrated, as planned and performed, оп the page follow- 
ing thie summary report. B 


Sumary of Activity 


nos і 

АЗгота!% was ferried from Convair - San Diego to Edwards А.Р. Вазе on 4 May 1954 to , 

enter the Р-102 Flight Test Program. The inittal flight, for flight test purposes, was | 

conducted on 18 Мау 1954, Тһе 0. В. Air Force conditionally accepted the а1гагай on | 
31 August 1954, and finally accepted it on 24 September 1954. Жо 
сс 


During the three month period the alreraft was in the flight test program the following ' 
ground and flight testing were eondueted and completed? | 


Phase I licht Testing 
Adyspeed Calibration - Subsonic Speed Range 
Angle of Attack and Angle of Yaw Pickup Calib. (Incomplete) 
Dynamic Lateral-Directional Stability Without Damping 
Dynamic Letersl-Direotional Stability With Damping 
Dynamte Longitudinal Stability Without Damping 


Dynamic Longitudinal Stability With Damping 
Пупал с Response to Armament Bay Door Operation 


Addendum 
Control System Ground Test 


Ч 


Flight testing for dynamic response and stability and control, as related to the pitch ` 
and yaw damper буг ал being the prime consideration, was sonduoted throughout the 
flight test period. 4 у 


er gain settings 
в end of the 


develepment program, did not produc 
high and low altitudes with а censten 
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Swmary of Activity (Continued) ~~~ 


The final int, Мо» 24, of this program was conducted on 30 July 1954 when the air- 
craft was delivered to Palmdale for modification, prior to delivery to Hughes Aircraft 
Co. The airoraft was delivered to Hughes оп 25 September 1954, 


The airoraft was assigned to Corvair ~ Palmdale for chase and target flying in support 
of the Р-102А and ТР-102А Produstion Flight Test and Acceptance Pro ә in accordance 
with thé provisions of Sales Order No. 9)-1-126, dated 1 August 1956, to Contract 

AP 33(600)-29264,. . . 


Chyon64ogt6a1 History: 


4, Мау 195, ~ Ferried from Convair ~ San Diego to Edwards Д.Р. Base, 
18 May 1984 - Initial flight for flight testing purposes. 
31 July 1954 ~ Ferried from Edwardes А.Р. Basé to Convair ~ Palmdale - Flight Test 
| Program completed. 
31 August 1954 - Conditional acceptance by the U, 8, Air Force. 
24, September 1954 - Final acceptance by the U, В. Air Forse. 
25 September 198) - Assigned to Hughes Aircraft Company 
1 August 1956 ~ Assigned to Convair - Palmdale. 


Utilization Pastors 


Productive Non-Productive Total 
9.7 2.9 326 2, 
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Adroraft was assigned to the Convair Flight Test Program during June 1954. Тһе formal 
statement of the flight test assignment, as presented in Contract AF33(600)-5942, as 
amended in accordance with the terms of negotiation conducted at the Air Materiel 1 
Command during the week ої 11 June 1956, Рог review and re-estimate of the Е/ТР-102А 

Flight Test Program, as presented іп Convair Sales Order Но. 33-1-626, dated 26 July 

1956, as quoted as follows: "Period - 17 Maintenance Months". "То be utilised for 
testing and refinement of the flight control and automatic flight control systems". 

The program (20-8-111) for this aíroraft was conducted at Edwards А.Р. Base, and is 
graphically illustrated, as planned and performed, on the page following thie тиллагу 
report. А 


8 А t 


Adyoraft was ferried from Convair - Ban Diego to Edwards А.Р. Base on 28 April 1954 : 
to enter the F~102 Flight Test Program, The U, 8. Air Force conditionally accepted | 
the аїгвгай! on 31 Мау 1954, and finally accepted it on 3 April 1956, The initial 
flight, for flight testing purposes, was Gondnoted on 5 Juna 1954, 


During the 17 months the alreraft was іп the flight test program the following ground 
and flight testing were conditoted and completed: 


Phase 11, - Control, Devalonment, 


Dynamic Lat-Directional Stability Angle of Attack & Angle of Yaw Pickup 
Direotional Dynamic Response Cond. 

Dynamic Longitudinal Stability Produetion ОАТ Survey 

Longitudinal Dynemic Response ATM Power Capability 

Tull Auth, Elevon Cont, & Рго1 л, Pilot Throttle Idle-Stop Adjustment Check 


Assist Tests Cooling Capability of ATM Systen 
Turn Coordinator Effect of Yaw Damper System ATM System Stability 
Longitudinal Control Forces Ground Operation of АТИ 


Adsenduns ` 


Control System Ground Test Eng. Exhaust Nozzle Manual Override 
Boundary Layer Inlet Duet Recovery Roll Rate Limiter Development Tests 
Temp, of Eng. Outer Wall & Nozzle Actuators 


Miscosllanaout 
Tape Recorder 


Dynande Response Characteristics for НАС 
"Хаад, Taote.. . 
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This уста was primarily utilised throughout its flight test program for the testing 
ам! refinement of Heg РА controle and automatic flight control systers, The air- 
oraft was also primarily utilised for obtaining dynamic response data for the develop- 
ment of the Hughes Company's fire control system, 


Daring the middle portion of the progran, testing of the pneumatic system АТМ к 
and cooling was conducted along with the pilot assist development tests. 


The date obtained from the control, d emping and pilot assist systems contri! 

erent. deal toward the development of a satisfactory flight control system гө а 9-102 
airoralje, as it had been proven An thet the design philosophy in the control system was 
sound and developed to a degree whereby the only principal problems rengining were 
component reliability, suse mai) the results of these tests were Later TES 

ated into the Ғ-102 8-10 versions, 


The tést program of this airéraft was completed оп 11 06%сһег 1955, and was ferried 
fron Edwards A.F.» Base to Convair ~ Palmdale on 27 October 1955, for utilisation for 
pilot proficiency and target and chase plane missions, рег Sales Order No, 63-1-125. 


Chronological History: è 


28 April 195, = Ferried from Convair ~ San Diego to Edwards А.Ғ. Вале, 
31 Мау 1954 ~ Conditionally accepted by the 0. 8, Air Force. 


5 June i954 ~ Initial flight for flight testing purposes. 
11 Ootobey 1955 ~ Completed flight test program. 
27 OGtober 1955 ~ Ferried from Edwards A.F. Base to Сопуфіг ~ Palmdale, 
3 April 1956 - Finally acospted by the У. S. Air Рогай, 
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Aircraft was asetgned to the Convair Flight Test Program during June 1954. Тһе formal 
statement of the flight test assignment, as presented in Contrast АР(600)-5942, ав 
amended in аббогдалве with the terms of negotiation conducted at the Air Materiel 
Command during the week of 11 June 1956, for review and re-astimate of the F/IF-102A 
Flight Test Progran, as presented іп Convair Sales Order No. 33-1-626, dated 26 July 
1956, 38 quoted as follows: "Period - 20 Maintenance Months", ~ "То be utilized for 
armament mechanism operatíon апа structure, loads, captive missile loads, missile 
launching, 2.75 and 2.0-ілеһ гозкеб firing and АТМ development for negative"G" flight 
condition, After completion of this program and modifieation of the airplane, the 
airplane is to be utilized for Rocket Type MI-L tethered ground firing and airborne 
firing as well as stability flight tests. In addition this airplane will be utilised 
to ascertein rocket temperature data, grain characteristics of propellant, trajectory 
data, ingest: of rocket exhaust gases to chegk aircraft engine response", The pro- 
gran (20-8-112), as originally planned, was conducted at Edwards А.Ғ. Base from 10 June 
to L Ootober 1954, thence to Holloman А.Р. Ваве until 3 June 1955, and is graphically 
illustrated, ав planned and performed, on the page following this summary report. 


Summary of Activity 


Aircraft was ferried from Convair ~ San Diego to Edwards Д.Р. Base оп 19 May 1954 to 
enter the F-102 Flight Test Program. The initial flight for flight test purposes was 
conducted on lO dune 1954, for production shakedown. The U, 5. Air Forse conditionally 
accepted the аїхогаї on 30 June 1954, ' : 


During the 12 month period (Original Program) the airoraft was іп the flight test 
program, it conducted and completed ground and flight testing on the following items: 


Armament Bay Door Operation Missile Trajectory : 
Armament Door Cyl, Rod End Loads Rocket Separation and Dispersion 
Deor Acceleration Measurement Dynamic Resp. to Armament Oper, 

Armement Launcher Ext, Ага Oper, Rocket 4 Miss. Exhaust Gas Effects 


Armament Launcher Operation Fuel Venting Pressure Measurements 
Missile Separation Preliminary R.A.T. Tests 
Missile Sep. & Traj. at Ушу & Нр Мах, ・ 


During the early phases of flight testing at БАРВ, the aircraft was utilized for shake- 
down and familfarination flights, and cockpit smoke evaluations and for armament 
омеа paration, structural loads and performance testing during the middle and 
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Цан! 
(Contimed) ^'^ 
Thé aircraft was transferred from Edwards А.Р. Base and ferried to Holloman A.B. Bane 
оп 4, Oetober 1954 to continue ita flight test program іп armament development. During 
the early stages at Hollemen the first missile was successfully launched at 40,000 
feet during flight 26 on 28 October 1954, and the first rooket launched during flight 
27 on 9 November 1954. Missile and rocket launehings continued for the remaining 
period of the "original" program, The captive miseilé loade and missile launching 
programs were completed, as wall as the 2.75" and 2,0" rocket programs. Generally, 
the armament tests conducted during tho entire period were considered satisfactory, 
and flight characteristics and stability of the aircraft at combat ceiling with the 
missile bay doors open ware good. " 


The. primary contributions, as a result ої this а1гога Ме teat program, to the Ғ-102 
program are ав follows: Satisfastory information and data obtained on the separation, 
dispersion and trajectory of rockets and missiles; satisfactory response to rocket and 
riséile firing, and the firing об a full load of rockets аб maximum altitude without 
causing engine snuffing; and the development of the ATM to resolve the adverse negative 
01133415 condition. | 


The аїгогаї was then temporarily transferred from Holloman А.Ғ. Ваве and ferried to 
Convair ~ San Diego, via Luke Field, Arizona on 3 dune 1955, for modification to a 
fixed pylon configuration for MB-l rockets. 


‘Chronological History: 


19 May 1954 - Ferried from Convair - San Diego to Edwards AF Вазе. 

10 June 1954 - Initial flight for flight testing purposes. 

30 June 1954 ~ Conditionally accepted by the U, S, Air Force. 

3 & 4 October 1954 - Ferried from БАРВ to Holloman AF Ваве, 

3 June 1955 - ・ Ferried from Holloman AF Base to Содуаїг ~ San Diego Рог modifica~ 
tion to a fixed pylon configuration 
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Aircraft was reassigned to the Convair Flight Test Program during October 1955, after it 
was modified to a fixed pylon configuration for МВ-1 type rockets at Convair-San Diego 
during June thru September 1955, The formal statement of the flight test assignment, as 
presented in Contract АҒ(600)-5942 is the same as thet listed in the original program of 
S/N 53-1781 filed in Appendix А of this report, However, for the convenience of the 
reader, that portion perteining to this reinstated program is re-quoted herein ав follows: 
"After completion-of this program, unquote (the original program), quote, and modifica- 
tion of the airplane, the airplane із to be utilized for Rocket type MG-1 tethered ground 
firing and airborne firing as well as stability flight tests. In addition this airplane 
will be utilized to ascertain rocket temperature data, grain characteristics of propel- 
lant, trajectory Заба, ingest: of rocket exhaust gases to check aircraft engine ге- 
sponse", The program (20-8-131), as originally planned, was conducted at Holloman Air 
Force Base from 11 October 1955 to 13 July 1956; and із graphically illustrated, as 
planned and performed, on the page following this summary report, 


Summary of Activity 
Aircraft was ferried from Convair-San Diego to Holloman Air Force Base on ll Ootober 1955 | 
to re-enter the F-102 Flight Test Program. The initial flight (No. 88) for flight test 
purposes, after ite ro-ontery into the program, was conducted on 17 October 1955, 


During the nine month period (Reinstated Program), the aircraft was іп the flight test 
program 1% conducted and completed ground and flight testing on the following itema: 


Tethered Tést Firing 
Ramp Jettisoh Test of the MB-l Launcher 
Air Jettison of Inert Rockets 


During the early portion of the program the aircraft was primarily utilized for obtaining 
dynamic response with pylon fairing on and off, directional stability characteristics, 
taxi and flight testing with rocket installed, flight stability with/without rocket, pylon 
airflow study with/without rocket installed, and rocket environmental check flights. The 
airoraft was then prepared for tethered launchings to launch two МВ-1 rockets. These 
launchings were conducted and completed satisfactorily during April 1956. During ths 
latter portion of the program the aircraft was primarily utilized to obtain armament hard 
ware, aircraft response, separation, and ballintic information on the МВ-1 rocket (modi- 
fied), with в secondary purpose of gaining а certain confidence level in the МВ-1 round, 
Of the ten rockets originally progremmad for firing, eight were succeasfully launched 
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during this latter period, As observed by pilots in the cockpit, no two identical launch 
ings чеге observed out of the eight launchinge conducted. However, the last round, No, 8, 
appeared to have the most satisfactory separation and trajectory characterietica, Тһе 
remaining two rounds were subsequently deleted from the aíroraft's program and re- 
scheduled for firing on S/N 53-1797. 


The primary contributions to the Р-102А program, as а result of this airoraft's prògram, 
аге as follows: First launching of an МВ-1 Rooket from a ҮР-102 tethered aircraft, and 
first launching of an МВ-1 Rocket (Modified) from an airborne YF-102 aircraft. Іп the 
latter instance a great deal of confidence vas realized in the ability tó launch the 
rocket safely from an airborne airoraft. 


The airoraft completed its flight test program during flight No, 121 on 6 July 1956, and 
was ferried from Holloman Air Force Base to Convair-Palmdale on 13 July 1956 for utiliga-| | 
tion for pilot proficiency, target and ‘chase plane missions, per Sales Order No, 63-1-125 


Chronological History: 


11 October 1955 = Ferried from ConvaireSan Diego to Holloman Air Force Base, 
г 1 Мау 1956 ~ First airborne launching of an MB-l Rocket (Mod。) from a YF-102 airore 
Чы [13 July 1956 = Férried from Holloman Air Рогов Base to Convair-Palmánle 
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Aircraft was assigned to the Convair Flight Test Program during June 1954. Тһе formal 
statement of the flight test assignment, as presented in Contract “(600)-5942, ав 
amended in accordance with the terms of negotiation conducted at the Air Materiel Com» 
mand during the week of 11 June 1956, for review and estimate of the F/TF-102A FuAght 
Test Program, as presented in Convair Sales Order №, 33-1-626, dated 26 July 1956, is 
quoted as follows: "Period = One Maintenance Month", "То be utilized to demonstrate 
the functional characteristica of the production antenna installations and to demon- 
strate operation of the emergency fuel system, ring type dacron drag chute and the 
electrical syatem power controller," The program (20-8-113) for this airoraft was соп» 
ducted at Edwards A. F. Base, and is graphically illustrated, as planned and performed, 
of the page following this summary report, 


Summary of Activity 


Aircraft was ferried from Convair ~ San Diego to Edwards А. Р, Base on 19 Juné 1954, to 
enter the Flight Test Program, The initial flight for flight test purposes was cone ' 
ducted on 28 June 1954, for production shakedown. The U. S, Air Force finally accepted 
the aircraft on 21 October 1954, 


During the two month period the aircraft was in the flight test program it conducted 
and completed ground & flight testing on the following items: 


Functional Characteristics = AN/ARN-18 Glidé Path 
= AN/ARN-14 Onn" 
" - AN/ARN-25 UHF/DF 
" ў = AN/ARC-34 
n = AN/ARN-12 
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The aircraft was originally scheduled to enter the flight test program during the latter 
portion of July 1954. However, the aircraft сапе off the production line ahead of 
schedule, Subsequently, it entered the flight test program accordingly. 


Performance testing for production shakedown flights, airspeed calibration, static sourco 
cheoks and pilot familiarization flights, along vith some communications & navigation 
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| testing, were conducted during the first half of the’ program, Compressor stall уфа 
tigations wêre cbuducted. concurrently with the communications & navigation tests during 
the balance of the program, The aircraft demonstrated operation of the emergency (441 | 

| system, ring type dacron drag chute and electrical system power controller at different 
intervals throughout the program, Satisfactory results were obtained on all phases of” 
functional equipment testing of the program, А 


The primary contributions, as а result of this aircraft's test program, to the раса 
program аге аз follows: Determined that all antennas were compatible; and ане 
a-portion of the Fe102 antenna specification compliance testing, 


The test program of this aircraft was completed оп 19 August 1954, at which time the 
aircraft was ferried to Convair ~ Palmdale for modification prior to its ший to 
Hughes Aircraft Company. 


Chronological History: 


19 Ліпе 1954 ~ Ferried from Convair ~ San Diego to Edwards А. Г. Base. КЕ 

28 June 1954 ~ Initial flight for flight testing purposes, + 

19 August 1954 = Completed flight test program & ferried to Convair > Palmdale., 

21 Ootober 1954 ~ Finally accepted by the 0, 5. Air Force & transferred to Hughes 
Aircraft Company. - 
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CH au NE ший 
BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 
B/N 53-1783 
Рг Assi nt 


Aircraft was assigned to the Convair Flight Test Program during August 1954. The 
formal statement of the flight test assignment, as presented in Contract AF 33(600- 
5942, as emended in accordance with the terms of negotiation conducted at the 

Air Materiel Command during the week of 11 June 1956, for review and re-estimate 
of the F/TF-102A Flight Test Program, as presented in Convair Sales Order No. 
33-1-626, dated 26 July 1956, is quoted ав follows: "Period - 10 Maintenance 
Months". "То be utilized for qualitative testing of dry air anti-icing, defogging 
and cabin ventilation and pressurization, completion of communications and navi- 
gation system tests transferred from airplane S/N 53-1762, and Air Force evaluation 
of the airplane in various icing conditions." The program (20-8-114) for this 
aircraft was conducted at Edwards AFB, and is graphically illustrated, as planned 
and performed, on the page following this summary report. 


Summary of Activity 


Aircraft was ferried from ConvaireSan Diego to Edwards АРВ on 8 July 1954, to enter 
the Р-102 Flight Test Program. The initial flight for flight test purposes was 
conducted on 16 August 1954, The United States Air Force conditionally accepted 
the aircraft оп 30 July 1954, and finally accepted it on 24 January 1956. 


During the 10-month period the aircraft was in the flight test program it сопе 
ducted and completed ground and flight testing on the following items: 


Phase ITI, Cooling, Electrical, Etc. 


Airspeed Calibration-Subsonic Speed Range Wing, Tail & Engine Inlet Anti-icing 
OAT Pickup Location Study System & Windshield (NESA) Anti- icing 
Ground Test of Wing, Tail, & Engine Bystem (Level Flight Tests) 
Inlet Anti-Icing System Radome Anti-icing 
Wing, Tail, & Engine Inlet Anti-Icing Windshield & Canopy Defogging System 
Syetem & Windshield (МЕЗА) Anti-Icing Heating & Vent Equip. Spec. С/О 
System (Climb & Descent Tests) Cabin Pressure Specification 0/0 


" Addendums 


, 
Temperature of Engine Outer Wall Nozzle Actuators 
Windshield Canopy Defogging System Test 
Cabin Flight Test 
Antenna Flight Test 
Performance of R.A.T. Emergency Hydraulic Power Unit 
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Addendume (continued) г 

The original flight test program for this aircraft was changed extensively during the | 
first half of the program period. Instrumentation calibration, production items, engin 
and structural cooling, and pilot assist phases of the test program were periodisally 
deleted іл order to arrange for the delivery of the aircraft to WADG on 11 January 195%, 
Dry air anti-icing, defogging, and cabin ventilation and pressurization tests were песе 
essarily limited to qualitative testing as а result of this arrangement, 


・ While at МАРС, U. S. Air Force pilots evaluated the afroraft in -vardous icing condi- . А 


tions, The majority of flights were conducted under artificial conditions created 
behind tanker type aircraft. Preliminary information indicated that the aircraft, 
without wing & fin anti-iclng systems, would perform satisfactorily under artificial 
ав well as actual icing conditions that were encountered. As а result of these testa | | 
the antieicing equipment was deleted fron the 8-10 аїгогаїі with a се paving 
іо weight. 


The primary contributions, ав a result of this aircraft's test program; to the Р-102 
program are as follows: That the Р-102 айгегаҒ% could be utilized іп ting conditions: 
without wing & fin anti-icing systems, completed antenna specification compliance 


‚ testing, and demonstrated satisfactory instrument and night flying oharacteristios; 


The anti-icing teste vere completed by WADO on 3 May 1955, and the агрегат. ferrtéa ЗЕ. 
from Wright-Patterson A. F. Base, Ohio оп 14 Мау 1955, arriving at Edwards А. Р. Base . 
оп 15 May 1955. The aircraft was then ferried from Edwards А, Р. Base to Convair = =, 
Palmdale on 20 Мау 1955, for utilisation for pilot proficiency and target and chase 
plane missions, per Sales Order Мо, 63-1-125. 


Chronologiosl History: 


8 July 1954 > Ferried from Convair - San Diego to Edwards А. Е. Ваве. 

30 July 1994 = Conditionally accepted by the 0, 5. Air Force. ' 
16 August 1954 = Initial flight test, 

8-11 January 1955 - Ferried from Edwards А. PF, Ваве to WADC аб WeP, А. Р. Base, Ohio. | i 
3 Мау 1955 » Completed flight test program, 

14-15 May 1955 - Ferried from МАРС at Я-Р А, P, Bage, Ohio, to Edwards A. Р. Base. 
20 May 1955 + Ferried from Edwards А. Е. Base to Convair = Palmdale, 

24 January 1956 - Finally accepted by the U, 8, Air Force. 
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Primary Assienment 


Airoraft entered the Сопувіг Flight Test Program during December 1954. ‘The formal state 
ment of the flight test assignment, as presented in Contract АР-33(600)-5942, as amended 
ín accordance with the terms of negotiations conducted at the Air Materiel Command dur 
the week оў 11 June 1956, for review and re-estimate of the F/TF-102A Flight Test Pro- 
gram, ав presented in Convair Sales Order №, 33-1-626, dated 31 Oat, 1956, 18 quoted ав 
follows: "Period = 19 Maintenance Months", "То be utilised for qualitative evaluation 
of airplane systems and air speed calibrations. Phase I performance and preliminary 
flight characteristics; Phase II, roll rate tests, high speed vibration and buffet. 
investigations and other Phase 111 testing, Following a two month test period for the 
F-102B program (not a part of this proposal), the airplane will be utilized for flight 
test techniques development as pertaining to the Convair F-102 interceptor programs". 

The program (20-8-118), for this вігогабі was conducted at Edwards Air Foree Ваве, and : 
За graphioally illustrated, ав planned and performed, on the page following this summary |  . 
report. 


Summary of Activity 


Aircraft was ferried from Gonvair-San Diego to Edwards Air Force Base оп 15 December 
1954, to enter the F-102 Flight Test Program, The initial flight, for flight test 
purposes, was conducted on 20 December 1954. The U, 3. Air Force conditionally accepted 
the aircraft оп 23 December 1954. D 


During the 22 monthe the aircraft hae been in the flight test program, it has been util- 
ized for flight testing the following primary phases of its program: 


Phase I, II, 111, AFCS Develoyment/Flight Test Techniques Development 


Phase I flight testing by the Contractor to demonstrate, through ground tests and initia 
flight teste, that the complete eirereft and supporting equipment meets: engineering 
specifications and will function. Test Item 1 - Ground Tests; Test Item 2 - Aircraft 
System Shakedown; Test Item 3 - Air Speed Calibration; Portions of Test Item 4 - Airer 
Performance; and Test Item 5 - Preliminary Flight Characteristics, 


Phase II flight testing by the 0. S, Air Force for compliance with contractual require- 
nents, quantitative performance, and qualitative handling characteristics (aircraft, 
material, equipment). Portions of Test Item 4 ~ Aircraft Performance, -, 


Phase III flight testing to overcome deficiencies in the aircraft and equipment found 
during Phases I end II. Test Item 6 ~ Syatems Development on the Ram Air Turbine and 
Pilot Assist System) and Test Item.7, for Dynamic ‘Response. ) 
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S/N 52-1787 Summary of Activity - (Continued) 


Addendum Items: High Speed Vibration (Buzz) ер Ejector Tail Pipe Evalua- 
tion, and Wing Vent Pressure Evaluation. 


The Phase 111 Test Item 8 ~ Stability and Control Tests s Scheduled for this aircraft, 
were transferred to S/N 53-1791. 


. The primary progress made to date to the F-102 program, as а result of this aircraft's | 
test program are ав follows: Phase І performance tasks and preliminary flight charag- і 
teristics were satisfactorily accomplished, confirming the performance predictions for 
the Model 8.10 aircraft; qualitative evaluations of the aireraft's systems were сопе 
ducted, which greatly enhanced the refinement of the systems, including tests required 
to develop the manual mode surface controls system to a satisfactory degree, аз well as 
the trim servo providing a stable stick force gradient in the sonic, transonic, and 
supersonic apeed ranges; other testing has resolved the lateral acceleration warning 
light pitch "я" limiter tie to the pilot assist, beep trim development of the pitch 
attitude and rate gain optimization, up elevator function and supersonic buffeting; 

а great deal of information was obtained on high speed vibration or "аа"; consider- 
able development testing was conducted to improve the tail pipe ejector configurations, 
fron which the data obtained indicated a thrust improvement during non-after burning 
subsonic flights, as well as performanoe characteristics being determined for transonio 
and supersonic speed ranges; the alternate air speed study has indicated promise of аһ 
alternate system consisting of a chin pitot probe with а pair of fuselage static sources 
Further testing included а second alternate; the chin nose boom system, Modified wing 
fence evaluation tests did not reveal any major adverse effects, as, compared to the 
original wing fence configuration, to-the aircraft's general performance. However, a 
general overall evaluation between the two configurations revealed that the original 
configuration produced more stable effects to the aircraft's handling charaoterdstics, 
Ав а result, a decision was made to retain the original configuration. 


During the first two and one-half weeks in September, 1956, the aircraft was on a ground 
work status for ingtrumentation calibrations for elevon position measuremént techniques. 
During the remainder of the month, elevon position, skin thermocouples, Topp transducer, 
and alternate air speed tests were conducted. Flight testing of measurements of elevon 
position and control systems defleotions, Topp angle of attack transducers, and oonpari- 
воп of skin-temperature thermocouples were all completed during the period. Flight 
testing of forward center strike camera fairing buffet investigation was conducted at 
the end of the period, ds well as a pilot check-out flight and chase support mission. 
One flight was conducted during the early portion of October, 1956, to. investigate 
aircraft buffet with forward center strike camera fairing, With the fairing modified 
to a frontal angle of 68°, the buffet, which was experienced throughout the airframe 

on the previous flight, was reduced from severe to moderate at supersonic speeds. 
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8/8 53-1787 (Continued) 


Future Activity 


Aircraft completed its flight test program on 2 October 1956 at the termination 
of flight 216, and was placed on а ground work status for instrumentation 
removal in preparation for delivery бо Convair-Palmdale. Aircraft was assigned 
to the Convair-Palmdale facility for chase and observation flights, as а high 
&nd low altitude target for check-out of fire control systems, and other 
operational and maintenance purposes per Convair Sales Order Мо. 94-1-126, dated 
1 August 1956. 


Chronological History 


15 December 1954 - Ferried from Convair-San Diego to Edwards Air Force Base 

20 December 1954 - Initial flight test conducted 

23 December 1955 - Conditionally accepted by the United States Air Force 

15-21 January 1955 - Phase II testing - United States Air Force 

8-18 March 1956 - Modification for Р-106А exhaust ejector at Edwards AFB 

19 March 1956 - Commenced F-106A exhaust ejector tests 

25 April 1956 - Completed F-106A exhaust ejector tests 

ey 2 Octoher 1956 - Completed flight test program at the termination of flight 216. 
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| 26 January 1955 ~ Ferried from Convair-San Diego бо Convair-Palmdale 
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BRIEF SUMMARY OP AIRORAFT ACTIVITY 
S/N 53-1788 


агу Ass ent, 


Ав stated in Conveir Sales Order No, 33-1-626, dated 31 October 1956, this air- 
craft is "to be utilized for functional development of armaments including 
mechanisms, dynamic response to armaments, firings of missiles and 2,75-inch 
&nd,2.0-inch rockets, fire control jump angle and captive missile loads and 

for photo chase and test support." 


Summary of Activity 


This aircraft has completed its portion of the flight test schedule. During its 
period ій the Flight Test Program flights were conducted on а variety of testa; 
the initial testing were missile and rocket firings.’ Following this was an 
extensive 2.00-inch rocket firing period conducted concurrently with testing 

for captive missile loads and dynamic reeponse, Angle of attack testing was 
initiated at the beginning of 1956; both measurements and calibrations were ob- 
tained. Testing was again conducted during the latter part of the program for 
rocket and missile firing during which time missile trajectory data were obtained. 
The program concluded with 2,75-Aneh rocket firings. 


Ав а result of the flight testing on this aircraft the suitability of the F-102 
ав а missile and rocket launcher has been determined, Functional development 

ої the armament syttem has been furthered аз а result of extension of altitude 
and Mach number ranges. Information was obtained for setting fire control system 
parameters on 2,00-inch rocket jump angle, angle of attack calibration, 2,75-inch 
rocket jump angle, апа GAR-1 missile trajectory. Effects of missile and rocket 
exhaust gases on missile nir domes were determined, 


The aircraft was used solely on photo test support missions upon completion of 
the regular program 31 August 1956. Photo test support flights were conoluded at 
the end of August 1957. 


Chronological History 


31 January 1955 - Conditionally accepted by the U.S, Air Force 

22 February 1955 - Ferried from Convair-Palmdale to Holloman Air Foros Base ` 
24 February 1955 - Initial flight test conducted 

31 August 1956 ~ Armament Program completed at the termination of Flight 195. 

29 August 1957 - Photo test support missiona completed. 
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BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 
? S/N 53-1791 | 


Primary Assignment 


The flight test assignment for this aircraft as presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, states that it is "to be utilized for Phase I, ІІІ, 
and IV tests, flutter and vibration test (particularly in regards to the high speed 
vibration investigation) external fuel tanks (2), spin and stall tests and systems 
development." Added program: ARDC Advanced Instrument Display. 


Summary of Activity 


The primary progress made to date to the F-102 program, as в» result of thig air- 
craft's test program, ів as follows: 


During the flutter tests, to remove speed restrictions, the aircraft demonstrated an 
unsatisfactory buzz condition above Mach 1.20. As a result, extensive flight testing 
between July 1955 through January 1956 consisted of buzz investigation. This condi- 
tion was cerrected by installing a "Buzz Fix", which primarily consists of the follow- 
ing: Extended engine inlet ramp, engine inlet duct inter-wall beef-up, and bifurca- 
tion of the engine inlet duct wedge. After these modifications were made the air- 
craft satisfactorily conducted buzz free flights up to the specification Mach number 
1.5. 


After the initiation of the F=102 Flight Test Program а decision was made to extend 
the range of the Е-102 aircraft by the addition of two external fuel tanks. The 
addition of the external fuel tanks to the F-102 aircraft posed a problem of proving 
that they could be utilized up to the established limitations. This aircraft was 
selected, to establish aircraft performance (structurally and aerodynamically), with 
external fuel tanks installed. The in-flight flutter tests were conducted and data 
were obtained on the full, 1/2 full forward loading, and 1/2 full aft loading con- 
figurations. Testing during November and December consisted of external fuel tank 
jettison tests, main landing gear wheel well tests, and in-flight fuel transfer tests. 
During one fuel tank jettison test, both tanks were jettisoned simultaneously while 
flying 36,515 feet true pressure altitude and .953 Мр. | 


ADDED PROGRAM . 


The aircraft was delivered to Edwards Air Force Base 12 July 1957 for functional 
check of the ARDC Advanced Instrument Display, Programmer, VOR, ADF, and DME. 


Flight testa were conducted on the above and results were satisfagsdry excepting the 
inoperable DME. 
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Brief Summary of Aircraft Activity S/N 53-1791 - (Continued) 


Future Activity 


The aircraft was delivered to НАРС, 


Chronological History 


20 June 1955 - Ferried from Сопувіг-бап Diego to Edwards Air Force Base 
24 June 1955 - Initial flight test conducted 

29 June 1955 < Conditionally accepted by the U.S. Air Force 5 

14 February 1956 - Beginning of Phase ТУ testing by the:U.S. Air Force 
4 May 1956 - Completion of Phase IV testing by the U.S. Air Force 

27 December 1956 - Completed Convair External Fuel Tank testing 

12 July 1957 - ARDC Advanced ‘Instrument Display functional check begun 
31 July 1957 - Completed Convair flight test program 
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BRIEF SUMMARY ОБ AIRCRAFT ACTIVITY 


S/N 1 


' This &iroraft, as stated in Convair Sales Order №. 33-1-626, dated 31 October 1956, 
is "to be utilized for armament hardware performance, airplane stability and response 
to armament operation, missile firing, rocket separation, trajectory and dispersion 
ша 24 rocket doors and 36 rocket doors, armament bay air loads and corrosion 
effects," 


of Ас з 
During the first three-month period the aircraft was in the program, structural loads 
were imposed on the armament displacement mechanism and measured with dummy missiles 
in place, while the aircraft was on the ground. The loads imposed, in this respect, 
were found to Бе within the design limits of the aircraft. Armament hardware checks 
were made in subsonic and supersonic flights at loads up to 3 "g". The loads were 
well within design limits and subsequently lifted the restrictions on the armament + 
doors and launcher gear. This was the first aircraft to launch GAR-1 missiles, ne. 
missile launching flight (Мо, 13) was being concluded, when the aircraft under&hot. а 
the runway оп 13 December 1955, causing considerable damage to the aircraft. ‘The 
fuselage was ghipped to Орпуаїг-бал Diego, via truck, for repair and modification 

оп 10 January 1956, per Convair Sales Order Мо, 33-2-327. 


After undergoing extensive repairs and modification at;Convair-San Diego, aircraft 
was again released for flight on 7 June 1956 and ferried to Edwards Air Force Base 
for U. 8,; Му Force acceptance, which was accomplished the same date, Alroxaft was 
then feryiéd from Edwards Air Force Base to Holloman, Air Force Base on 8 June 1956 
to rosaries, the armament flight test program, and was utilized for the balance of 
“the month for- shakedown and flight testing of armament hardware loads, Flights 
‘were thet conduoted to demonstrate operation and performance of the Р-102А aircraft 
‚ ав в launching platform for GAR-1 and GAR-2 missiles throughout the design envelope. 
Testa were also conducted concurrently to determine the airloads and vibrations on 


|." the missile launchers, At the turn of the year, the rocket doors were modified for 


2.95" КРАК. The addition of debris deflectors required door flutter tests to lift 
limitations on all aircraft equipped per ACA-8-1784. 


А number of 2,75" rockets (approximately 500) were füred covering the entire design 
envelope to demonstrate operation and performance of the eiroraft as a rocket firing 
platform and to provide jump angie data for the Hughes air data computer, | 


Two tests were made to investigate buffet problems, ол F-106 forward and sidé ' 
‚сатега fairings. ‘ 
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BRIEF SUMMARY ОР AIRCRAFT ACTIVITY S/N 53-1793 (Continued) 


‚ The niroreft has been transferred to tactical statua by the Air Force. 


£hronojo 1 Higtory: | 2 


13 July 1955 = Perried from Convair-San Diego to Convair-Pülmdale 

17 August 1955 - Conditionally accepted by the 0, 3, Air Force 

19-21 October 1955 - Ferried from Convair-Palmdale to Holloman Air Force Base. 
27 October 1955 - Initial flight for flight testing purposes. 

13 December 1955 - Aircraft damaged during landing operation of Flight №. 13 
10 January 1956 = Fuselage shipped vis truck from Holloman to Convair-San Diego 
7 June 1956 - Ferried from Conveir-San Diego to Edwarda Air Еогсе Base 

7 June 1956 - U. 5, Air Force accepted aircraft 

8 June 1956 ~ Ferried from Edwards Air Force Base to Holloman Air Force Base 
21 December 1956 ~ Completed missile firing program. 

26 April 1957 - Completed Flight Test огап 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


s/n 53-1794 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, із quoted as follows: "To be utilized for 
structural integrity demonstration end flight loads and air loads determina- 
tion performed in two phases covering approximately 58 (WADC) test points," 
Added Program: Pitch "g" limiter and Broficon antenna tests (Е-106А items). 


Summary of Activity 


After the initial functional test flight, the aircraft was on а ground work 
status for an engine change from а J-57-Pil to а J-57-F23, Extensive 
instrumentation installation, rework аці checks, with numerous delays 
encountered due to fuel leaks in the pressure manifolds were experim ced 
during September and October 1955. Extra instrumentation was required to 
investigate flight loads instrumentation drift. During November the air- d 
craft conducted five flights for functional and instrumentation check outs. 
Tiree flight loads tests were conducted during December 1955, January 1956, 
and February 1956. The aircraft was then ferried to Convair-San Diego on 
10 February 1956, for structural modification that would bring the aircraft 
up to design limit (100 percent) load specification. This consisted of 
beefing-up the nose, replacing bolts at враг #6, and applying buzz-fix; 
install differential linkage; апа rework instrumentation for wing pressure 
manifold and in-flight zero chlibration. 


The aircraft was at Сопувіг-Зво Diego undergoing modification and instru- 
mentation for approximately four and one-half months. It was then ferried, 
combined with a shakedown flight, back to Edwards Air Force Base on 3 July 
1950 to re-enter the flight test progran. 


The aircraft continued its flight loads program on а continuous basis since 

that time with excellent results. Testing consisted of Phase I flight tests 

under the following flight conditions; Symmetrical pullouts and pushovers, 
asymmetrical rolling pullouts, and finally high drag pushovers and pullouts. ў 
A three week inactivity period іп October occurred when the nose structure 

was being repaired аз a result of damage sustained during a landing with 

inoperable пове landing gear. 


The symmetrical maneuvering portion (Parte I and II) of the program was com- 
pleted in December 1950. The asymmetrical portion of Part I (required points) 
was completed during February 1957. Part II (supplemental points) asymmetrical 
testing was completed during March 1957. The aircraft was then placed on work 
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Summary of Action (Continued) 3 .. a o: 111! | 


status for installation of external fuel tanks and subsequently performed 
| external tank structural demonstration and flight loads testing. 


The aircraft continued structural demonstration with externgl fuel tanks 
empty and full through May and June. Upon completion of the flight loads 
program in late June, the aircraft’ was on an inactive status. The instru- 
mentation necessary only Гог the flight loads program was removed and the 
airerart was prepared for F-106A "а" limiter teste. 


One flight to еуа лв te the Stromberg-Carlson and Crosley pitch "а" limiters 
мав conducted the latter part of September. Тһе data was transmitted to 
CV-8D for evaluation and the aircraft remeined inactive during the evaluation 
period and while awaiting the return of a Crosley pitch "g" limiter unit. 
After the aircraft's return to flight status, eight flights were conducted 
completing the flight test evaluation of Е-100 type pitch "є" limiters. The 
aircraft was delivered to San Diego in mid November for Broficon antenna . 
modification. 


Experimental Factory modification was initiated and essentially completed on 
the Broficon antenna installation when en Air Force decision was made to 

ЖЕ cancel any further work ог tests on this particular aircraft. Authority for 
cancellation was received via CCNBN-2536 against Contract AF 33(600)-30169 
оп 18 December 1957. ‘The aircraft was then removed to a storage area in San 
Diego awaiting Air Force disposition. 


Future Activity 
Awaiting Air Force disposition. 


Chronological History | | 


15 August 1955 = Ferried from Convair-San Diego to Edwards Air Force Base 

25 August 1955 - Initial flight test, for flight test purposes 

30 August 1955 - Conditionally accepted by the U. 5. Air Force 

10 February 1956 = Ferried from Edwards AFH to Convair-8an Diego 

3 July 1956 = Ferried from Convair-San Diego to Edwards Air Force Base 

14 December 1956 - Completed Part I Symmetrical Flight Loads testing 

13 February 1957 - Asymmetric demonstration completed 

8 March 1957 - Supplemental flight loads conditions completed 

27 June 1957 - Completed flight loads testing with external tanks 

15 November 1957 - Completed pitch "а" limiter testing-ferried to San Diego 

18 December 1957 - Broficon antenna modification and subsequent flight tests 
cancelled, 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


S/N 53-1797 


Primary Assignment 


The asdignment for this aircraft, as presented in Convair Sales Order №. 33-1-626, 
dated 31 October 1956, 18 quoted as follows: "То be utilized to demonstrate the . 
Rocket Type МВ-1 extension armament system for the Р-102А airplane". 


Summary of Activity 


In the endeavor to accomplish the test objectives, tests on missile bay door flutter 
investigation, armament hardware checks, main landing gear checks, and MB-1 rocket 
separation and trajectory have been completed. In the latter instance, the modified 

МВ-1 rockets were launched from an "extended" position for the primary purpose of 
obtaining separation, trajectory, апа engine response to rocket exhaust dust. The 
aircraft was ferried from Holloman Air Force Base to Convair-San Diego оп 28 September 
1956, where it underwent ХМ1-1 апа instrumentation wiring installation and then to 
Hughes Aircraft Company where the XMG-14 AWCS installation was completed. 


1 
The aircraft was ferried from Hughes Aircraft Company, Culver City, to Holloman Air 
Force Base the first of February. ‘he aircraft was laid up during part of February 
as a result of rail and structural damage incurred when the rocket was retracted into 
the missile bay without snubbing during rocket clearance checks. During the last part 
of February, instrumentation was converted “br XMG~14 misa evaluation. 


Testing during March and part of April consisted of radar, armament, instrumentation, 
and aircraft check flights. MB-1 rocket launching tests were conducted the middle 
of the month. Тһе remainder of the rocket firing program was cancelled. The XG -1Щ 
radar system was converted to the ejection system configuration for radar miss eval- 
uation the last week in April. 


During May four (4) flights were conducted to obtain a strike camera installation 
check and radar evaluation. Several radar lock~ons were obtained but could not be 
maintained. It was decided at the Holloman Armament Conference, 23 May 1957, to can- 
cel the flight test program. The КОС was removed, aircraft weighed, ballasted, 
and inspected, and the aircraft was ferried бо Palmdale for final acceptance. 


Chronological History 


21 January 1956 - Ferried from Convair-San Diego to Edwards Air Force Base 

21 January 1956 - Conditionally accepted by the U.S. Air Force 

10 February 1956 - Ferried from Edwardg Air Force Base to Holloman Air Force Pase 
12 March 1956 - Initial flight test conducted 

28 September 1956 - Ferried from Holloman Air Force Base to Convair-San Diego 

3 February 1951 - Ferried from Culver City to Holloman Air Force Base 

15 May 1957 - Completed flight test program. 
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Primary Assignment 


Aircraft entered the Convair Flight Test Program during August 1955. ‘The formal 
statement of the flight test asslgoment, ав presented in Contract АР 33(600)-59h2, 
ас amended in accordance with the terms of negotiations conducted at the Air 
Materiel Command during the week of 11 June 1956, for review and re-estimate of 
the Р/ІР-102А Flight Test Program, аз presented in Convair Sales Order No. 
33-1-626, dated 31 October 1956, із quoted аз follows; "Period - 14 Maintenance 
Months", "To ve utilized for antenna test (including tests with external fuel 
tanks, installed) a control system and component development and specification 
compliance tests.". The program (20-2-191), for this aircraft was conducted at 
Edwards APB, and is graphically illustreted, as planned and performed, on the 
page following this summary report. 


Sumery of Activity 


Aircraft was ferried from Convair-Sen Diego бо Convair-Palmdaie on 9 August 1955. 
The United States Air Force conditionally accepted the aircraft on 32 August 1955. 
Aircraft was then-ferried to Edwards AFB to enter the F-102 Flight Test Program 
on 10 September 1955. The initial flight, for flight test purposes, was con- 
ducted on 22 September 1955. 


During the 15 months the aircraft has озеп in the flight test program, it has 
been utilized for flight testing the following primary phases of its program, 


Antenna and Controle 


Antenna testing - AS/ARH-14 Omnidirectional Antenna, AN/ARC-34 ШИР Communications, 
Data Link Communicetions, APX-27 Air-to-Air ТЕР, AN-APX-6 Air-to-ürouni ТЕР, and 
AN/ARN-12 Marker Beacon. The Addendum 1 - AN/APX-6 Antenna System Study (F-106A), 
and Addendum 2'- AN/ARN-18 Glide Path Antenna System Test were partially completed. 


Controls Testing, Phase I, Test Items 1 - Ground Tests; Test Items 2 - Control 
System Flight Evaluation; Test Item 3- System development including components 
development; Test Iten 4 - Stasility and Control. Addendum Items include, 

l- Production Air Speed Calibration; 2- Engine Fuel Control Evaluation; 3-0.А.Т. 
Calibration; 4- Ram Air Turbine check-out; 5- Drag chute deployment time; б- Reduced 
rudder steerfng forces and 7- Landing Gear Loads tests. 


The antenna program was completed during September and October 1955. Flights were 
then conducted for check-out of specification compliance changes, pilct assist, 
pitch damper, yaw damper, turn coordinator, and air speed and outside air temperatur 
calibration, thus completing the initial flight evaluation of the control system. 
Trim servo qualitative teats, and the ground and flight testing of the HEP 
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(Hydraulic Elevon Package) valve were completed satisfactorily. Іп the latter 
instance, the installation of the HEP valve produced an appreciable improvement 
in the performance of the direct manual and manual mode elevon system. 


The initial assignment of this aircraft was the flight determination of navi- 
gational and communications antenna radiation patterns. This program, witb the 
exception of the portion involving external tanks, vas satisfactorily completed " 
by the end of October 1955. The airplane was then scheduled for an extended 
modification period in preparation for its principal assign,ent of control 

system evaluation апа development. 


The testing of the flight control system started with flight 19 in February 
1955, anā continued, without mejor interruptions, through Soptemuer. The 
program consisted of two major phases: ап exhaustive evaluation of tne system 
and its sub-systems; followed by a development phase. During the first phase, 
complete flight invegtigationus ої the performance of the Direct Manual System, 
the Feel and Trim Systers, the Turn Coordinator, Pitch and Yew Dampers and the 
Convair Pilot Assist System were conducted. Ground tests to determine system 
responses Were also conducted. The final antenna tests to determine external 
tank effects on radiation patterns were ecnducted concurrently with the flight 
evaluation. 


In the course of the second, or development phase, gain settings of the stability 
augsentation system were optimized and the final F-102A control system configura- 
tion established. The дудгаціїс Elevon Package (HEP)valve was tested and 
approved for production and cousideravle testing was done ou the feel and trim 
вувбеть, culminating іп the CONTR 110-4 Snelley Unit and the production trim 
servo суббеш. Teat data were obtained for the design of the alleron control 
Gifferential linkage and tne longitudinal differential linkage was also 
evaluated. - 


During the Pinal months ог the program, emphasis was placed on the development 
of the electronic pitch "с" limiter, the investigation of transonic buffet and 
Aateral-directional Үрахалд 1%у, and the determination of the aft C.G. limit for 
satisfactory flying qualities. Stability апа control data for specification 
compliance proofing was &.50 collected, as was data on landing gear air loads 
and system operation. In the last weeks, tne electronic pitch в limiter was 
cleared for production incorporation and an aft 0.6. tekeoff limit of 30.5" 
percent M.A.C. esteblished. 


The aircraft completed it; program during flight 93 on 28 September 1956. The 
last flight, number 94, wae conducted for chase support ог, S/N 5421353. 


The aircraft was delivered to another. weet agency function їп Hovember 1957. 
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S/N 53-1798 - (Continued) 
Shronolozicel History 4 


^9 August | 1955 - Ferried from Convair-San Diego to Gonvair-Palmdale 

31 Auguat 1955 - Conditionally accepted by the U, S. Air Force 

10 September 1955 - Ferried from, Gonvair-Palmdale to Edwards Air Force Base 
22 October 1955 - Initial flight test conducted, 
28 September 1956 - Completed ам test program ; 
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BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 
B/N 53-1199 
Primary Assignment 


Aircraft entered the Convair Flight Test Program during September 1955. The 
formal statement of the flight test assignment, as presented in Contract 

AF 33(500)-59Ш2, as amended in accordance with the teriis o? negotiations cone 
ducted at the Air Materiel Command during the week of 11 June 1956, for review 
and re-estimate of the Е/ТЕ-102А Flight "est Program, as presented in Convair 
Sales Order Но. 33-1-626, dated 25 July 1956, is quoted as follows: "Period ~ 
9 Maintenance Months". "То be utilized for Weapons System Demonstration which 
consists of check-out and calibration of weapon system and firing of instru- 
mented missiles against parachute and drone targets. А final demonstration 
flight will be a salvo firing of tactical missiles against a drone target. 
Snap-up demonstration is also to be condunted.". The program (20-8-1453), for 
this aircraft was conducted at Edwards AFB and Holloman AFB as follows: 


Pert І = Was conducted at Edwards АРВ for check-out and weapon system 
calibration tests. 


; Part II “ Was conducted at Holloman Air Development Center Гог demon- 

ы stration tlring of instrumented missiles against parachute and 
drone targets. The final demonstration flight was a salvo 
firing of tactical missiles against а drone target. Snap-up 
demonstration also was conducted. 5 


Тһе program із graphically illustrated, as planned and performed, on the page 
following this summary report. 


Activities тог the overall flight test program of this aircraft were accomplished 
jointly by Convair and Hughes, 


Sumary of Activity 


Aircraft was ferried from Convair-San Diego to Convalr-Palsdale on 22 August 
1955. Aircraft was then ferried to Edwards AFB on 21 September 1955, to enter 
the F-102 Flight Test Program. The initial flight, for flight test purposes, 
was conducted оп 23 September 1955. Тһе United States Air Force conditionally 
accepted the aircraft on 30 September 1955. Aircraft was ferried from Edwards 
AFB to Convair-Palmdale on 5 October 1955 for installation of the MG-3 System 
and instr үшепбабіоп, and returned to Edwards AFB on h November 1955. It was 
then placed on a ground work Status on Т November 1955 for the following work 
items: install and calibrate instrumentetion for the WSD шил: test progran, 
and accomplish specification conformance changes. 


Aircraft actively commenced its flight testing again on 6 January 1956, вв flight 
No. 6, for a functional test flight, and MG-3 radar and instrumentation check-out. 

ae During its ground and Flight testing at Edwards it completed the following test 
items: очі аа: 
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Preparation and" quipment Check-out - БАЕВ 


Flight Test Items 1 - Fire’ control system ‘cooling, main landing gear side brace 
load test; experimental determination of launcher restrictor size; installation 
and check-out of test instrumentation; calibration, harmonization, and ground 
check-out of Fire Control System; installation of strike camera, missile rail 
trunnion mislocation tests and correction; shakedown flights for aircraft, FCS 
and Т.М. missiles; simulated attacks to check complete system operation with 
missiles; airspeed calibration and air data computer check; miss evaluation - 
simulated attacks co-altitude; snapeup performance evaluation; and photo panel 
installation. » 


Hughes pilots performed several snap-up maneuvers, establishing the aircraft's 
control parameters. One Convair flight was made to obtain data for optimum 

| snap-up operation. These maneuvers were conducted without difficulty ta the 

| aircraft's systems ог engine. 
| 


The aircraft was then ferried from Edwards.APB to Holloman АРВ on 26 March 1956. 
| During its ground and flight testing at Holloman ít completed the following items: 


* Weapons System Demonstration - НАЕВ 


| V Flight Test Items 2 ~ Ground system check-out with missiles; co-altitude system 
verification-eingle missile firings; co-altitude salvo firing-instrumented 
missiles; co-altitude salvo firing-tactical missiles; snap-up performance flights; 
впар-ир system verification and miss-evaluation; snap-up salvo firings; and 
production missile range rete servo evaluation. 


The aircraft successfully completed co-sititude firings at parachute апа drone 
targets, and then proceeded with WSD flights against 08-17 drones. In the latter 
instance one missile witnout a "магћева" passed through the vertical fin of one 
of the drones, and in another instance a drone was completely destroyed with a 
missile containing a "warhead", The fire control system enap-up and co-altitude 
tests against balloon targets were successfully concluded during the final stages 
of this aircraft's flight test program, as well ав 105-оох testing. Conclusions 
were that the GAR-l missiles could be successfully fired from the aircraft during 
snap-up maneuvers, and guide properly to targets located as high as 17,000 above 
the launching platform, and that co-eltitude firings (to determine the ability of 
the weapon system to fire missiles at Бос maximum level flight velocity of the 
interceptor), could бе successfully accomplished. 


The aircraft completed its primary flight test program at the conclusion of flight 
71 on 2 August 1950. It was then utilized for chase support missions until being 
ferried бо Сопуаїг-Ваг Diego on 4 September 1956 during flight Th, Aircraft then 
underwent a 263 equipment inspection check prior to being transferred to the 
Hughes Aircraft Company. - 
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Chronological History: 
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Ferried from Convair-Gan Diego to Convair-Palmdale ЯГ 
Ferried from Convair-Palmdale to Edwards Air Force Base 
Initial flight test conducted иа O07 
Conditionally accepted by the U.S. Air Force 27 Uo 
Ferried from Edwards Air Force Base to Convsir-Palmdale 

Ferried from Convair-Palmdale to Edwards Air Force Base 

Again commenced flight testing 


- Ferried from Edwards Air Force Base to Holloman Air Force Base 


Completed flight test program at the Termination of flight 71 
Ferried from HAFB to Convair-San Diego 
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ERIEF SUMMARY ОР АТВСБАРТ АСТТУТТУ 


S/N 53-1806 


Primary Agsignment | 


The flight test assignment for this aircraft as presented in Convair Sales Order №. 
33-1-626, dated 31 October 1956, is quoted as follows: "То be utilfzed to demon- 
strate the Rocket Type МВ-1 ejection armament system for the F-102A airplane". 


Summary of Activity 


The missile bay door flutter investigation tests were conducted throughout April 

1956. Data obtained from these tests resulted in the aircraft's armament bay doors 
being cleared to the test program requirements of Mach 1.2 at 20,000 feet. During 

May and July 1956 the aircraft was primarily utilized for rocket ejection system 
development, utilizing віх out of twelve originally programmed, inert rocketa to 
determine operation of the aircraft's rocket ejection gear. Data obtained from 

these testa drew a conclusion that gear (modified) was satisfactory for rocket 

ejections. Ae a result of this the balance of six inert rocket releases were post- 
poued. Consequently, this aircraft was returned to Convair-San Diego for ха л 
Aircraft and Weapon Control System wiring and instrumentation wiring installation. 


The aircraft was ferried from Convair-San Diego to Holloman Air Force Base on 20 
September 1956 to re-enter the flight test program. After instrumentation and 
flight controls checks the aircraft was used to conduct air inert rocket ejection 
tests. During December the first in-flight live motored МВ-1 rocket was ejected 
successfully. 


In January a decision was made that the Patushin ejection system latch mechanism was 
unsatisfactory and therefore, Convair designed, fabricated, and qualified at San 
Diego & new frictionless brake overcenter release mechanism. 


During the March-April period a total of 10 MB-1 live motored rockets were ejection 
leunched. Trajectories appear to be within the limits set for the program. The 
primary problema encountered have been rocket fin actuation failures and ЕЈЕСТ-10 
system maintenance. Ejection system operating pressures have been brought into an 
acceptable presaure band by the Convair brake-over-center latch mechanism. An 
engine change was begun the last week in April due to an engine accessory drive 
failure. Live motored МВ-1 ejectiona were continued through May and June. The air- 
craft was down for a short period the middle of June for negative "g" valve modifi- 
cation to the Sundstrand Unit and а 50 hour inspection. 


After an engine change the first week of July, rocket launches were continued. Dur~ 
ing an attempt to determine the cause of the malfunction of the EJECT-10 system 
which occurred the latter part of July, the aircraft was inactive for a three week 
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period, Pit firings were performed during the investigation, The аїгогаїі was 
down опсе араіп the latter part of August for an engine change which was necessi- 
tated ав a result of excessive tail pipe temperatures during а practice snap-up 
maneuver flight. Testing was again resumed and rocket launches and snap-up 
maneuver investigation flights were performed. One flight for evaluation of 
ground cameras and airborne instrumentation for snap-up was flown in early Зері- 
ember. The flight test task чав then terminated by mutual agreement with АМО. 
The aircraft was Рег 4 ей to Palmdale оп 16 September 1957. 


Chronological THistory 


21 February 1956 - Ferrled from Convair-San Diego to Edwards Air Force Base 
29 February 1956 - Conditionally accepted by the U.S. Air Рогов 

17 March 1956 - Ferried from Edwards Air Force Base to Convair-San Diego 

5 April 1956 - Ferried from Convair-San Diego to Holloman Air Force Base 

6 April 1956 - Initial armament flight test eondueted 

13-14 July 1956 ~ Ferried from Holloman Air Force Base to Convair-San Diego 
20 September 1956 - Ferried from Convair-San Diego to Holloman Air force Base 
12 December 1956 - First live motored МВ-1 rocket ejected 
9 September 1957 - Completed flight test program. 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY 


S/N 53-1808 
Primary Assignment 


Functional check of the Air Research Development Command Advanced Cockpit Instrument, 
Display. 


Summary of Activity 


After undergoing instrumentation and cockpit instrument installation at San Diego, 
the aircraft was delivered to Edwards Air Force Вазе, б June 1957. 


Numerous wiring changes were made on the ARDC Instrument Display (R&D Project) and 
the accompanying instrumentation. Test flights were conducted to determine the Ғипс- 
‘tioning of both cockpit instruments and instrumentation. Later the aircraft was put 
оп а ground work status for instrument check out and for installation of manual slew~ 
ing switches on several ARDC instruments. 


Testing during the first part of July indicated that the manuel slewing switches 
functioned well. ‘The ARDC Advanced Instrument Display operated satisfactorily dur- 
ing the final functional test flight. The aircraft was ferried to WADC the latter 
part of July. 


Chronological History 


6 June 1957 - Ferry flight from San Diego to Edwards Air Force Ваве 
15 July 1957 - Completed flight test program 
23 July 1957 - Ferried to WADC š 
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BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 


B/N 53-1813 


Pr Assi ent 


The flight test assignment for this aircraft as presented in Convair Sales 
Order No. 33-1-626, dated 31 October 1956, is quoted as follows: "То ђе 
utilized for flutter, directional stability and rolling performance tests 
with a gloved larger vertical fin installed and for constant speed drive 
negative "в" tests." 


Upon completion of this program the aircraft was utilized for evaluation of 
side stick. The formal statement of this assignment, as presented in Contract 
Change Notice #222, dated 2 April 1956, to Contract AF 33(600)-5982, ів quoted 
as follows: "The flight test task for Р-102А airplane 8/N 53-1813 as 
established by Item 15 is hereby revised to include the following: Contractor 
shall accomplish a side coritrol stick test installation for evaluation by the 
Government and shall maintain the airplane during evaluation Бу the Government, 
etc.". Following the modification period, and а one-month functional check out 
by Convair pilots, the aircraft was scheduled for flight testing by the United 
States Air Force, during which time Convair would maintain the aircraft. 


Summary of Activity 


Testing during the primary program included: stability and control consisting 
of static directional stability, dynamic lateral-directional stability, and 
roll coupling including stability and control test points, and lateral response 
to rolling maneuvers; additional testing was conducted on elevon camera fair- 
ings, and the Sundstrand constant speed drive negative "g" valve. Roll tests 
were conducted by Convair and United States Air Force pilots at both subsonic 


and supersonic speeds at various altitudes. This program was concluded on 18 
April 1956. 


Upon completion of the side stick installation at Convair-San Diego, the аїг- 
craft was ferried to Edwards Air Force Base to re-enter the flight test program, 
Convair completed their functional flight testing of the installation during 
August 1956. United States Air Force pilots evaluated the side stick installa- 
tion for а two-month period. Testing was also accomplished to evaluate revised 
landing light configurations. 
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S/N 53-1813 - Contirued 
€bronological History 


10 December 1955 - Ferried from Convair-San Diego to Едмагав Air Force Ваве 

10 December 1955 - Initial flight test conducted 

29 December 1955 - Conditionally accepted by the 0, 3. Air Force 

19 April 1956 - Ferried from Edwards Air Force Base to Convair-San Diego 

20 July 1956 - Ferried from Convair-San Diego to Edwards Air Force Base ` 

11 August 1956 - Convair completed functional flight testing of the Е-106А. Side Stick 
installation during Flight No. 57. 

11 August 1956 - U. 8. Air Force commenced flight testing of the Р-106А Side Stick 
installation during Convair Flight Но, 58 and USAF Flight No, 1 

18 October 1956 - Р-106А Side Stick installation testing completed 

27 November 1956 - Revised landing light configuration completed - Completion of 

Convair testing. >= . 


< 


PAGE 50AA 
REPORT мо 20-8.142-19 
MODEL. ТЕ-ҮР-Е-102 
DATE 1 June 1958 


ANALYSIS 
PREPARED BY 
СНЕСКЕО ВУ 

REVISED ВУ 


ВЕТЕР SUMMARY ОР ATRCRAFT ACTIVITY 


S/N 50-1317 


+ 


Рг Assignment 


The assignment for this aircraft as covered in CCN 275 dated 24 June 1957, is 
angle of attack, stability and control, and structural demonstration with the 
Case XX wing. 


Summary of Activity : 


Air Force evaluetion flights were conducted shortly after the aircraft's arrival 
at Edwards Air Force Base the latter part of June. This evaluation continued 
through to the latter part of July. The airdraft was on a stand-by status 
waiting for the return of the engine from aircraft 8/ 56-1001 (which was used 
during Air Force performance comparisons). 


Convatr initiated angle of attack testing the middle of August and completed 
this phase of testing after two flights (pending data analysis). Instrumenta- 
tion for stability and control testing was then activated and testing was 
conducted the remainder of August. 


8tability and control were completed іп the early part of September, however, 
due to instrumentation malfunctions portions of this testing had to be repeated. 
No flights were conducted the middle of September; the aircraft was on work 
status for repair of cracked leading; edge spar rail. Upon completion of the 
work task, stability and control testing was resumed, this time concurrently 
with the structural demonstration flights. The aircraft was on instrumentation 
work status the first half of October. Stability and control testing and 
structural demonstration flights were conducted through October and completed 
19 November 1957. Testing included 50, 80, and 100 percent bank to bank rolls, 
rudder kicke, pull ups and pushovers, etc. Additional stability and control 
tests and turn coordinator control tests with’ the lag roll deleted were com- 
-pleted during November on a by-product basis. 


The aircraft was de-instrumented and readied for disposition, leaving Edwards 
AFB 13 December 1957. 


Chronological History 


28 June 1957 - Ferried to Edwards Air Force Base 
23 July 1957 - Completed Air Force evaluation 

16 October 1957 - Completed stability and control testing 
19 November 1957 - Completed entire flight test progran. 
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BRIEF SUMMARY СЕ AIRCRAFT ACTIVITY 
S/N 54-1351 | С >». 


Primary Assignment 


The assignment for this eircraft as presented in Convair Sales Order No, 33-1-511, 
dated 26 July 1956, is quoted as follows: "To be used for investigation of buffet, 
performance evaluation, and Phase I, Phase II, and Phase III енш; including anti- 
icing, rain clearing and production system tests." 


Summary of Activity | 


This aircraft was the first ТЕ-102А aircraft to enter the flight test program, А buf- 
fet condition was experienced between approximately .85 and „90 Mach. Subssquent 
testing was devoted to investigation of the cause and correction of this condition. 
Various fixea were tried, including balsa wedges on the aircraft's exterior in the 
canopy area, boundary layer plow slats, and many configurations of vortex generators. 
With 1 1/2" alternating vortex generators on the canopy leading edge, in combination 
with boundary layer slats between the ducts and the fuselage, the airplane was сопе 
sidered to be satisfactory for conducting performance evaluation. As a result of 
aüditionel buffet tests, buffet was further decreased by two rows of vortex generators 
(One row aft end опе forward of the transparent canopy ares. These vortex generators, 
when properly sized and spaced over the canopy frame, reduced buffeting to an 
acceptable level.) 


The Air Force conducted a comparative flight evaluation of the —— canopy config- 
uration of this aircraft against the cut-down canopy configuration of ТЕ-102А S/N 54- 
1353. Ав а result of this evaluation,. the original canopy oonfiguration of this аіг- 
craft was selected, 


А minimum stability and control investigation of the flight control damper system, 
positive quadrant roll coupling characteristics, emergency landing gear extension 

time with new restrictors, and ram air pressure and temperature tests were conducted, 
intermitently, since the aircraft entered the program. On 21 June 1956, the аїг- 
craft was placed on a ground work status for modification to incorporate specification 
conformance changes, which were completed at the end of October 1956, 


Flights were then conducted to determine the cause and cure for aircraft buffet. 
Flights were also conducted for radome glycol anti-ice flow characteristics. The 
purpose of these tests мав to demonstrate satisfactory distribution of the radome 
anti-icing fluid. The aircraft was ferried to San Diego the first part of December. 
Windshield anti-ice rain clearing, and windshield МЕЗА glass tests were conducted. 
Part of the time at San Diego was spent correcting discrepancies discovered during. 
rain clearing and anti-icing MPS checks. The aircraft was returned to Edvards AFB 
the lest day of January and remained ой a ground work status through February. 
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S/N 54-1351 (Continued) 


Testing conducted апа completed during the March-April period includes Hydraulic ' 
вувђеш tests, relative wind transducer tests 3, airspeed calibration with production Й 


nose boom testa and Radome Anti-Ice testa, 


17 October 1955 ~ Ferried from Cónveir-San Diego to Edwards Áir Force Base 

31 October 1955 = Initial flight test conducted я 

30 November 1955 ~ Finally accepted бу the U, 5, А4г Force 

21-19 June 1956 - Phase ЇЇ teating by the U, 8. Air Force 

22 June 1956 бо date - Modification at Edwards Air Force Base Гог 5.С,С. installation 
and instrumentation 

зүй November 1956 - Completed buffet testing 

№14 December 1956 ~ Ferríad from Edwards Air Force Base to Conwair-San Diego 

31 January 1957 - Ferried from Convair-San Diego to Edwards Air Force „Ваве 

18 April 1957 ~ Completed Hydraulic Tests 

г. 30 April 1957 = Completed Flight Test program, 
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Primary Asgigngent » 


The assignment for this aircraft, ag presented in Convair Sales Order №. 33-1-511, 
dated 26 July 1956, ів quoted, ав follows: "То be utilised for Phase I tests, Phase 111 
roll and coupling test with ériginal canopy and gloved tail, and external fuel tank 
testa," 


Activ: 

This adroraft мав primarily utilized to determine the effecta of a cut-down canopy аз 
compared to the original canopy configuration of TF 54-1351. During ita initial flight, 
while being ferried to Edwards, a slight degree of buffeting was encoubtered, but this 
wag a considerable improvement over S/N 53-1351'8 buffet characteristics, However, the 
pilot's visability from the cockpit, due to the cut-down canopy, was decreased’ appreciab 
ly. The slight buffeting characteristics of the aircraft was reduced by the addition of 
two rows of vortex generators placed fore ànd aft of the canopy transparent area, and 
the installation of boundary layer plow slats. 


The 0,5, Air Force conducted comparative flight evaluations between this aircraft (cut- 
down canopy), and S/N 54-1351 (original canopy), during May 1956, As a result of these 
evaluations the original canopy configuration was selected for production over the cut- 
down configuration. Other flight testing during thie period included functional teats 
and pilot familiarization flights. АігогаҒ% was ferried from Edwards Air Force Base to 
ConvairePalmdale for gloved fin and canopy modifications. These modifications were com- 
pleted and the aircraft ferried from Convair-Palmdale to Edwards-Air Force Base where 
testing for roll coupling was accomplished. 。 


Flight testing during the November-December report period was limited to Air Force fam- 
iliarization flights the beginning of November and & functional test flight at the end 2 
of December. The aircraft was primarily іп а work status during this period for pure | 
poses of instrumentation calibration prior to Air Force Phase IV testing. 


` - 


4 April 1956 « Initial test while being ferried from Convair-San Diego to Edwards , 
Air Force Вале | 

29 Мау 1956 - Ferried from Edwards Air Fores Base to Convair-Palmdsle " . | 

31 August 1956- Ferried from Сопузіг-Раішдаіе to Edwards Air Force Bass, . 

25 October 1956 - Completed Roll Coupling testing. 

31 October 1956 - Completes бо Я Plig 
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Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order Mo, 33-1-511, 
dated 26 July 1956, is quoted as follows: "То be utilized for armament testing, 
including MG-10T vibration environment tests and effect of armament on MG-lOT 
system," 


Summary of Activity 


During its first month іп the flight test program, this aircraft was primarily 
utilized for conducting pilot femiliarigation flights, in-flight armament hard- 
ware tests, and chase support. 


Early in the test period, flights were conducted for engine response to missile 
exhaust gases, Flights were conductea for the purpose of a hi-speed missile 
launch to obtain data for verification of the firing capabilities and charecteris~ 
tics of the ТР-1024 (Design verification), Modification for Sundstr.rd Constant 
Speed Drive, initiated in October, was completed at the end of November. 


‚ А two-week period of missile separation and trajectory testing during negative 
"g" flights was concluded the middle of December. For the remainder ої the month . 
the aircraft was in modification for engine inlet duct anti-icing instrumentation 
installation. Instrumentation installations necessary for the anti-icing program 
were installed the first part of Januery. Тһе anti-icing program was completed the 
middle of February. The 2.75-incn Rocket Program was initiated the last part of 
February 1957, and completed approximately one (1) month later after fifteen (15) 
flights. Test data were collected from 2.75-1neh rocket jump angle firings, demon- 
stration 24-rocket salvo firings, anti-icing tests, and angle of attack check points. 


The aircraft was returned to бал Diego the latter part of March for modification 

and MG-10T wiring provision installation. This task was completed and the air- 

craft was ferried to Palmdale the middle of August. MG-1OT installation and check- 
out were completed and the aircraft was ferried to Holloman Air Foree Base the 

latter part of September. Instrumentation was completed within a week and flights 

for 2.75<inch rocket jump angle data were then conducted. The 2.75-inch rocket 
program concluded with flight 74 the latter part of Octóber. The aircraft was ferried 
to Fort Worth (test to tactical) 13 November 1957, | 


+ NOTE: The proposed "Effect of Armament Firing on MG-LOT FCS" test period was can- 
i celled in September 1957 by virtue of a Headquarters, USAF Directive to 
reduce expenditures. The 2.15" FFAR jump и program Һай ргеседепсе at 
the time the test progran Же еее Эд . 
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Brief Summary of Aircraft Activity S/N 54-1354 ~ (Continued) 
Chronological History 


15 June 1956 - Adreraft ferried from Convair-San Diego to Convsir-Paimdele 

31 July 1956 - Final aceeptence by the 0,8, Air Force 

7 August 1956 ~ Aircraft ferried fom Convair-Palmdale to Holloman Air Force Заве 
7 August 1956 ~ Initial Flight test óondueted 

14 December 1956 ~ Completed negative missile firing test : 

12 February 1957 - Completed anti-icing program 

1 May 1957 ~ Returned to San Diego for МО-10Г provisions 

13 August 1957 - Ferríed to Palmdale for MG~LOT installation and check out 

20 September 1957 - Ferried to Holloman Air Force Base 

23 October 1957 - Completéd Flight Фай5 program, 
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BRIEF SUMMARY OF AIRCRAFT Жуй ! 
S/N 50-1351 


Pr Assignment 


As stated in Convair Sales Order №, 33-1-511, dated 26 July 1956, this air- 
craft is to be utilized for structural integríty demonstration. The testing 
"апа specifications to be complied with аге as follows: 


1. Structural Gemonstration 

2. Cabin pressurization tests 

3. Heat апй ventilating (Specification AN-T-50A) 

h, External Tank Tests (Specifications MIL-T-7478 and 18158) 


Summary of Activity 


The aircraft arrived at Edwards Air Force Base the middle of March 1957 
following five months lay-up at San Diego. Тһе aircraft and instruméntation 
sbakedown period lasted four weeks. Productive structural demonstration 
flights were initiated in April. During May and June thirteen (13) flights 
were conducted for symmetrical and asymmetrical structural demonstration. The 
symmetrical points were completed. The aircraft underwent thorough structural 
inspection early in the period бо prove suitability for strüctural demon: 
stration task. Late in the period the engine was replaced following indication 

| of exceasive engine temperature, Later, however, the discrepancy was isolated 
to instrumentation error. . 


Asymmetrical flight loads testing was resumed the first part of July. Two 
additional points remained to be flown for structural demonstration purposes. 
The aircraft was on & stand-by status during August and was turned over to 
AFFTC in September for Phase IV testing. USAF maintenance was used. 


Following completion of Air Force Phase IV testing the latter part of December 
1957, the aircraft was returned to Convair at Edwards AFB. Instrumentation for 
and flight demonstration of the additional points for structural demonstration 
were then conducted until mid-February 1958. A brief Air Force test period 
during which the missile bay doors were opened in flight (with external tanks 
installed) was conducted late February 1958. An inactive period preceded the 
large speed brake installation and instrumentation. Flight tests were sub- 
sequently conducted on the production and later, beefed-up speed brakes. The 
test program was completed mid-May 1958. 


NOTE: Ав a result of а Headquarters, USAP direttive to reduce expenditures, 
the Heat and Ventilating teste plenned for execution on this aircraft 
were cancelled in October 1957. 
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Brief Summary of Aircraft Activity S/N 54-1361 = Continued) 


Future Activity 
Awaiting Air Force disposition. 


Chronological History 


14 March 1957 - Initial flight test 

26 July 1957 - Completed flight loads program 

27 December 1957 - Completed Air Force Phase IV tests 

14 February 1958 - Completed structural demonstration tests 
16 May 1958 - Campleted speed brakes testing - end of program. 
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КИТ РЕСЕ ДЕ а а 
S/N. 54-1361 2 


Primary Assignment: Structural Demonstration, Air Force Phase IV, and Heat and Vent 
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BRIEF SUMMARY OF AIRCRAFT ACTIVITY | 
S/N 54-1362 
Рг Assi nt 


The assignment for this aircraft as presented іп Convair Sales Order No. 33-1-511 
dated 26 July 1956 18 quoted as follows: “То be utilized for stability and control, 
вріп and performance evaluation and Phase III systems tests of the production 
airplane configuration." 


Summary of Activity” 


The aircraft was on a work status until the middle of Мау 1957, to accomplish the 
necessary instrumentation and aircraft items to conduct spin tests and also to 
test the spin chute deploy and jettison systems during taxi runs. 


Spins were induced during several flights conducted through the middle of June. 
Recovery was effected by merely releasing controls. Аз a result of these success- 
ful tests the spin program has been completed. The aircraft was on a work status 
the latter part of June to remove spin equipment and to modify for stability and 
control tests. 


The modification was completed and the stability and control testing began the 1 
latter part of August. Testing was conducted through September and included static 
and dynamic lateral-directional stability, dynamic longitudinal stability, low 

altitude stalls, and trim tests, etc. Completion of the stability and control 

portion of the program was curtailed as a result of a Headquarters USAF directive | 
to reduce expenditures. The aircraft was ferried to Fort Worth (test to tactical) | 
8 November 1957. , | 


Chronological History 


29 March 1957 = Ferried from Convair-San Diego to Edwards Air Force Base. 
19 June 1957 = Completed spin tests. 
2 October 1957 - Completed flight test program. 
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Primary Assignment: Stability and Control, Spin and Performance 
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Sfi. 5% -1138 Я 
Primary Ascignment 


The assignment for this circraft presented in Convair CCH по. 92, dated 17 Aprii 
| 1951 аквімві Contract Jo. Al 33(600) -31175, states the program as follows: 
“Antenna test will ve of quslitativo nature with а minimum of instrumentation to 
determine the operational capabilities of the antenna’ 


? Summary of activity 


| š 
| ] The аіўстніЎ мав ferried from Talmiale to Eiwarde Air Гогсе „аве Cl June 199(, саг- 

' ing which а functional бові flight ої JACA equipment was conducted. nl, four 

ГАСА: check out flights were necessary to complete the flignt tost program. ће š 
j "ДСА equipment срегаста satisfactorily to meet «11 врес1 10:14 0: requirements. 


“hronolojzical Nistor, 


| 21 June 1957 ~ Ferry КЕ. fro» Рае е to dwards Air Pores аве Е 5 
( т Әб Tone Ly! ~ Completed flight test program (:0-5-208). 


Раде: - : 594 
Date: 1 July 1997 
Report No.:YF-TP-F-102' 
'. Model: 20-02-1402. 


Convair Report №.: 


S/N. 50-1138 
Primary Assignment: TACAN 2 


E ышы 
Р он: L1 I ШШ БЕЙ ED ЕН зна SS E ВЕРЕН 
TACAN (instl) n ニー キー | = 
ПРОМ == 


LA rip БИ ИЕ БН ЕЕ КЕНЕН ЕН БЕНЕН ШЕ ЕН ШЕ I 
LII | РЕ 


ТЕНЕТ 

НЕЕ 
し їнэ 
し キキ ロキ 
ae EE 


ص 


Eri ЕЕ ЕН ee 
ши тээг 


тог 
EER HEHE 


Original Planning [772 Revised Planning EC | Activity EMEN 


کی 
ANALYSIS c о м v А I! R PAGE 604‏ 
PREPARED BY ў ¿anay «араба REPORT мо. 26-8-1142. :‏ 
СНЕСКЕО ВУ зан оноо я і MODEL ТР-ҮР-Ё-102‏ 
REVISED BY з : 4. - . pate 1 May 1957‏ 


ЗЕ: 


Primary Assiznment, 


The assignment for this aircraft, ав presented in Convair Sales Order Мо, 33-1-586А, 
and dated 31 October 1956, із ouoted as follows: "То be utilized for power plant 
development," 


Summary of Activity 


Since the initial flight test was conducted on 13 June 1956, the aircraft has been 
utilized for and has completed testing of the large area speed brakes, anti-surge 
bleed valve, afterburner shroud surface temperatures, сирене flameout characteristics 
and constant speed drive development. 


The Sundatrand constant speed drive development testing continued through November 1956 
Tests regarding electrical system characteristics, afterourner relight with recircu- 
lating fuel igniters installed, emergency fuel control and cabin pressurization were 
conducted. Aircraft was in modificetion and instrumentation during ecember in 
preparation for components and systems development testing to be conducted in January, 


Testing during January and February included: 
Cabin pressure surge tests (to determine the cause for pressure surges and effect a 
cure.) ; 
Carbon Monoxide tests 
Edison fire detector test (to determine the ambient temperature in the vicinity of 
the fire detector cable.) 
Afterburner relight tests (to determine the afterburner relight envelope with а 
recirculating ignitor) 
Tests were also conducted to provide emergency fuel control data for the Link F-102A 
Simulator. 
The aircraft was on a ground work status during part of February to complete air- 
craft modifications and instrumentution revisions. 


Emergency landing gear extension tests, Sundstrand production parts testa, and Ъешр- 
erature survey tests with shroud blankets removed were conducted through March апа. 
the initial part of April. 
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S/N 54-1380 (Continued) 
Chronological History 


гед 


РАСЕ 


REPORT мо 20-8-142- 


море, TF-YF-P-102 
рате 1 Мау 1957 


28 February 1956 - Ferried from Conveir-San Diego to Convair-Palmdale 


26 April 1956 - Final acceptance бу the 0, 8, Air Force 
4 May 1956 - Ferried from Convair-Palsdsle to Edwards Air Force Base 
13 June 1956 - Initial flight test conducted 


2 April 1957 - Completed flight test program at the termination of flight 68. 


Pago: 624 
Data: 1 Мву 1957 
Report No.: 20-8-142- 
| .. Model: Р-102А 
Convair Report No.. SUMMARY OF ACTIVITY 
с0-8-240 (Flt. Test Program) — M09 8775 
S/N 5.1380 


| Primary Assignment: 8-10 Aircraft Systems - Propulsion System 
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| 
| ЗВТЕГ SUMMARY OF AIRCRAFT ACTIVITY 


| S/W 50-1388 4 
Primary Assignment 


The assignment for this aircraft, es presented in Convair Sales Order Хо. 33-1-586А, ' 
dated 31 October 1956, is quoted as follows: "To be utilized for specification : 
compliance Phase 111 system testing and electronic environment testing with the 
production extended ramp, and G-10 installations as follows: 


(в) Heating and ventilating, including pilot comfort, eleatronic compart- 
ment cooling and vibration, windshield and canopy defog. 


(0) All weather operation including radome, windshield and engine inlet 
scoop anti-ice and windshield rain clearing.". 


i 
Summary of Activity і 
і 
Ф 


Aircraft arrived at Edwards Air Force Base оп 3 July 1956 from Convair-Palmiale to | 
enter the F-102 Flight Test Program. During the middle of July 1956, it was utilized | 
и for flight testing of the engine inlet scoop anti-icing system » which were com- 
<р pleted, and then placed on а ground work status Іп preparation for delivery to 
Convair-Palmdale, for MG-3 work. Instrumentation in preparation for evaluation of 
aft electronic area cooling was completed and the aircraft conducted testing for 
aft electronic cooling through October and heat and vent testing through November 
| and December. 


The testing conducted during January-February was primarily for determination of the | 
adequacy of the heating and ventilating system. Stratos Unit, instrument panel у 
: vibrations, and alr conditioning and pressurization tests were conducted. Rain ] 
clearing tests were completed. i 


Hamilton Standard Refrigeration Package testing was initiated and completed in March. 
Testing during the latter part of March and April included canopy tests, radome anti- 
| icing tests, aft electronic cooling, and Stratos Refrigeration tests. 


| Following the above tests the aircraft was instrumented for hydraulic system tests. 
The hydraulic system tests were completed and the following by-product tests were 

accomplished during the report period: cabin pressure surge investigation, produc- 
tion trim servo tests, repeat dive for Stratos Unit tests, repeat dive (cabin pres- ў 
sure off) for pressurization tests. у 


| 
| 
! The landing gear retraction test was not completed since the fabrication of parts 
| could not be accomplished іп time. ~ 
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Brief Summary of Aircraft Activity S/N 54-1368 - (Continued) 


Chronological History 


\ June 1956 ~ Ferried from Convair-San Diego to Convair-Palmdale 

30 June 1956 - Final acceptance by the U.S. Air Force 

3 July 1956 ~ Ferried from Convair-Palmdale to Edwards Air Force Base 

13 July 1956 - Initial flight teat conducted 

21 July 1956 - Ferried from Edwards Air Force Base to Convair-Palmdale for MG-3 
installation 

18 August 1956 ~ Ferried from Convair-Palmiale to Edwards Air Force Ваве 

23 April 1957 - Completed all weather testing 

18 June 1957 - Completed flight test program. 
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BRIEF SUMMARY ОР AIRCRAFT ACTIVITY 


S/N 50-1 390 


Primary Assignment 


The assignment for this aircraft, as presented in Convair Sales Order №, 
33-1-586А, dated 31 October 1956, is quoted as follows: "То be utilized for 
flutter stability, control end performance testing to evaluate the big tail 
installation and tactical improvement testing. The tactical improvement 
testing will be conducted to evaluate weight saving and such configuration 
changes as result from tactical operations by the United States Air Рогсе.". 


Summary of Activity 


Initial testing on this aircraft consisted of production large fin in-flight 
flutter checks. The aircraft was placed on a ground wors status in August 

1955 for installation of: large speed brakes, oil cooling duct pressure 
instrumentation, control valve instruientation, instrumentation required for 
inertia coupling and stability tests, and replacement of engine. Upon com- 
pietion of ground мога, testing was conducted to determine cause of roll-off 
during high "С" maneuvers, nigh "9" pullouts to demonstrate lateral-directional 
statuility characteristics, to evaluate tne flutter characteristics of the F-102A 
with external wing tanks, and to deterrine aileron cnaracteristics of the large 
teil configuration. 


Stability and control testing continued фогоцеї November. The aircraft was on 
work status during tue first part of December for preparation of aircraft and 
instrumentation for landing gear tests. 


Landing gear testing to determine the loads and deflections experienced by the 
skewed main landing gear were conducted through January and completed the latter 
rart of Feuruary.  Fli;hts меге also conducted for аетегшіпећіоп of drag chute 
deployment time for aircraft with large speed brakes and to determine the 

optimum bridle length for the drogue pilot cute. The aircraft was ferried to 
Sac Diego the latter part of February for MG-lO preparation prior to installation. 
Upon completion of these tasks the aircraft was ferried to Palmdale the middle 


of May. 


The МО-10 was installed and production check out was accomplished prior to the 
aircraft veing ferried to Holloman Air Force Base the latter part of July. 
Flights were conducted during the remainder of July for pilot familiarization 
with roll oscillation problem and fli;ht check of the optical sight. 


The Hughes package installation, which allows AFCS functions to be recorded, 
and instrumentation calibration was accomplished the first half of September. 
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Brlef Summary of Aircraft, Activity S/N 58431390 (Continued) 


Flights for investigation of roll oscillation in pilot assist mode were con- 
ducted the remainder of Septemoer and through )ctober。 The aircraft was 
placed on a stand-by status upon completion of these tests. While on stand- 
by status, the aircraft was utilized for target support of F-lu2A S/N 54-1401 
until mid-January 1958. When the tect program was completed, the aircraft was 
on stand-by until mid-February awaiting Air Force disposition. On 18 February 
the aircraft was ferried to another Air Force agency. 


| NOTE; The Specification Conformance Verification and Unsatisfactory Report 
test period was cancelled in September 1957 by virtue of a Headquarters, 
USAF Directive to reduce expenditures. 


| Chronological History 


3 August 1950 « Ferried from Convair-San Diego to Edwards Air Force Base 
3 August 1956 - Initial fli Tt test conducted 

13 August 1955 - Final acce; tance by the United States Air Force 
30 November 1950 - Completed stability and control tests 

21 February 1957 ~ Completed landing gear tests 

22 February 1257 = Ferried to Conveir-San Diego 

14 May 1951 - Perried to Palziele 

20 July 1957 - Ferried to roliomen Air Force Вазе 

23 October 1251 = Completed Convair flight test program 

17 January 1923 - Completed target support role - on stand-by 

18 February 1958 ~ Ferried to АРАС, Eglin АРВ, Florida. 
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BRIEF SUMMARY ОР AIRORAvT ACTIVITY 
S/N 55-1398 


Primary Assignnent 


The assignment for this aircraft, as presented in Convair Sales Order №. 33-1-586А, 
| dated 31 October 1956, 15 quoted as follows: "То be utilized for structural démon- 
stration of the asymmetrical loading condition on the big tail and determination of 
| Aerodynamic Stabllity Derivatives." (The latter test was transferred from S/N 53- 
| 1787 and later deleted from the program), 
1 


The test objectives of this program аге: 


1, To demonstrate the structural integrity of the airplane in the performance of 
asymmetric maneuvers determined to be critical for the aircraft. 


. To deteruine the magnitude and distribution ої the structural loads imposed оп 
the enlarged vertical fin by the air Guring the maneuvers determined to be 
critical by analysis and by review of the data obtained. 


3, To provide flight loads data which will permit determination of structural mar- 
gins of safety. 


Summary of Activit 


Ап extended shakedown period was necessitated due to unique instrumentation interfer- 
ence problems. The problems were resolved and data in furtherance of the flight test 
program were obtained during the latter part of December 1956. 


The aircraft conducted asymnetyic flight loade testing for almost the entire January, 
Pebruary, and March period. Testing in April included Telemetering Antenna Evalua- 
tion, Roll-off Investigation and Incremental Asymmetric Flight Loads tests which 
were completed the latter part of the month. 


The aircraft underwent а twenty-five hour airframe and engine inspection following 
completion of the asymmetrical airloads program in April. Two flights were made to 
obtain needed lateral~directional response data, External tanks and reinforced 
landing gear fairing were installed for further demonstration testing and seven 
flights were conducted to complete the added progran. 


Upon assignment of further testing by WADC (lending loads оп main landing gear) air- 
Craft was withheld from scheduled delivery to Fort Worth for Test-to-Taetical con- 
version. Тыр instrumentation shakedown flights were conducted the first part of 
July, 
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BRIEF SUMMARY OF AIRCRATT ACTIVITY 


Primary Assignment 


The assignment for tiis aircraft, as presented in Convair Sales Order №. 33-1-5864, 
dated 31 October 1956, is quoted as follows: "To be utilized for structural démon- 
stration of the asymmetrical loading condition on the big teil and determination of 
Aerodynamic Stability Derivatives." (The latter test was transferred from S/N 53- 
1787 and later deleted from the program). ў 


Тһе teat objectives of this program аге: 


1. To demonstrate the structural integrity ої the airplane іп the performance of 
asymmetric maneuvers dotermined to be critical for the aircraft. 


2. То deteruine the magnitude and distribution of the structural loads imposed on 
the enlarged vertical fin by the air curing the maneuvers determined to be 
critical by analyeis and by veview of the data obtained. 


3. То provide flight loads data which will permit determination of structural mar- 
gine of safety. 


Summary of Activity 


An extended shakedown period was neceasitated due to unique instrumentation interfer- 
ence problems, The problems were resolved and data in furtherance of the flight test 
program were obtained during the latter part of December 1956. 


The alrcraft conducted asymmetric flight loads testing for almost the entire January, 
Lebruary, and March period. Testing in April included Telemetering Antenna Evalua- 
tion, Roll-off Investigation and Incremental Asymmetric Flight Loads tests which 
were completed the latter part of the month. | 
The aircraft underwent а twenty~five hour airframe and engine inspection following 
completion of the asymmetrical airloads program in April. "чо flights were ‘made to 
obtain needed lateral-directional response data, External tanks and reinforced 
landing gear füiring were installed for further demonstration testing and seven 
flights were conducted to complete the added program, 


Upon assignment of further testing by WADO (landing loads on main landing gear) ajr- 
craft мав withheld from scheduled delivery to Fort Worth for Test-to-Taetical сопе 
version. Two instrumentation shakedown flights were conducted the first part of 
July. 
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Brief 5 of Aircraft Activity S/S 5521398 (Continued) 

The aircraft was оп an inactive status from July throush September and on 

work status through October and tue first week Of November in preparation for 
I 


FAGE ТОА 


ANALYSIS мд р R 
РВЕРАЗЕО ВУ с 9 N 、 ュー REPORT NO 20-0-158-19 
CHECKED BY зач ТОО | MODEL “ТР-ҮР-Р-102 
REVISED ВУ | . ` DATE 1 June 1958 


- 


the landing gear loads program. Instrumentation was installed and checked 
out with the exception of the instrumented main landing gear. ` 


While waiting for the instrumented landing gear, Plishts were сопсмеђеа during 
the November 1957 - January 1350 period to check out the aircraft's rete-of- 
pink instrumentation and evaluate ўсе Navy mirror landing system which was 
installed for trials at Miramar NAS. 


Upon receipt of the instrumented gear, tae Plignt test program wes initiated 
ас БАРВ and continued to complotion apygrosimeately mid-April. The вігогаїї was 
ыеп prepared ror delivery to test-to-tactical modification ас Fort Wort. = 
leaving EAFB 23 April 1958. 


Chronological History 


Zl September 1956 - Ferrled from Convsir-San Diego to Edwards AFB 

20 September 1955 = Final accevtance оу the United States Air Force 

25 April 1951 - Compieted incremental asymmetric flights loads testing 

14 May 1957 = Completed external tank aud main landing sear feiring demon- 
stration flights 

15 May through Septerber 1957 = Inactive 

9 April 1958 - Completed main landing gear loads program,  (F-106A items), 
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S/N 50-1001 


Primary Assignment 


The assigument for this aircraft, as presented in Convair Sales Order No. 
33-1-586A, dated 31 October 1956, is quoted as follows: "То be utilized for 
spin testing, to demonstrate specification compliance with the big tail and 
extended ramp configuration and to demonstrate the production airplane сопе 
figuration operation to design limits including automatic flight control, 
data link and МО-10 demonstration and hydraulic and electrical systems." 
(The hydraulics portion has Ueen transferred to and accomplished on aircraft 
S/N 54-1388.) 


Summary of Activity 

After the aircraft's arrival at Edwards AFB, it was placed on а ground work 
status Гог modification in preparation for spin tests. Upon completion, 
development and flight testing; of an adequate spin recovery parachute was 
initiated. 


Flights were conducted to determine spin recovery characteristics. Spins were 

successfully induced and recovery was effected vy either releasing all controls 
Ry or if necessary, applying “aileron with". The aircraft exhibited no pitch-up 

tendencies. The spin program was completed the latter part of April 1957. 


The aircraft arrived at tbe San Diego Experimental Factory 1 May 1957 for air- 
craft and instrumentation modification апа MG-10 РСЗ Provisions. The aircraft 
was ferried to Palmdale upon completion of the task at San Diego. The МО-10 
FCS was installed at Palmdale during the latter part of August and first part 
of September. Instrumentation tie-in and checkout of the М0-10 was accom- 
plished by the end of October at Holloman AFE. Snap up development flights 
were then conducted from November 1957 through mid-January. Attack courses 
о? 0%, 10%, and 100° off the tail were accomplished with 1ock-on at 10,000 
feet altitude differential. 


, 


the Armament Division of APGC (АРАС). The aircraft loft Holloman АРВ for АҒАС 
оп 19 February 1958. 


| 
| 
| Prior to completion of the Convair test program, the aircraft was assigned to 
| Chronological History 

21 September 19590 - Ferried from ConvaireSan Dieso to Edwards AFB 

20 September 1950 = Final ассеобепсе by United States Air Force 

26 Avril 195/ - Completed spin program 

1 May 195ү - Ferried to Convair-San Diego 

20 August 1957 - Ferried tc Palmdale 

lo September 1957 = Ferried to HAPS 

17 January 1958 - Completed спар-цр techniques test. 
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BRIEF SUMMARY ОГ AIRCRAFT ACTIVITY 


S/N 55-4051 


Primary Assignment 


task of External Tank teats to aircraft S/N 55-4051 in lieu of S/N 54-1361. 


Summary of Activity 


The aircraft was ferried from Palmiale to Edwards Air Force Base on 17 June 1957. 
Flights were conducted for external tank evaluation tests for qualitative evaluation 
of stability, trim requirements, handling characteristics, and buffet characteristics 
of the TF-102A with external tanks. The program was concluded on completion of ап 
external tank jettison test. 


| Convair Sales Order 33-1-113, dated 3 June 1957, indicates the assignment of the 


Chronological History 


17 June 1957 + Ferry flight from Palmdale to Edwards Air Force Base 
3 July 1957 - Completion of flight test program 
5 July 1957 - Ferry to Palmdale. 
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6662-26 N/S VSN ZOT-A O3 peXiojguuiy 
6661-26 N/S 4450 2017-41 04 реллоуеаеау 


PAGE 16 
REPORT NO. 20-2-142-19. 


MODEL 
DATE 


6660-26 N/S AVS ФОТ-ЯК 04 реалодвивяї 
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i 32249 Зотүүэ20 148313 


SAN DIEGO 


р. “ці - потунледо resp Эатразт- 
/ (Эптблей) лезаота зцЗтті-аі - 7-106-8-02 
вошид 4rd 
09 - лофетпдец emssexr итазо - 
| gm て て TaA здела рөәйѕ - 
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š peedg Suzana зөрич Buty з чү - €-TOS-p—2Z 
дозетидец 9an4Sxedmet uTqso - 
Burolo емзац peedg - z-TOS-g-2Z 
Баоўета8еу 1910090 TIO - 
чоүүелөдр 3əTooo TTO ~ 
шефвАс отуешаэца әлпввәлі мот - 


: 
+ 


8388; тхві Suping чотузаеёў - 1-106-8-22 8109714 CROPSXEHS 96 
yal 34214 тъттовен "I3 q 
(ретатупод) 


56517056 N/S гот-ях терой 


-) Э J 


(гот-дд) чотузптвая 
өшәҙеА5 ТРО Вирузорлат роз Те - 620-8-02 


" -Т-106-8-02 
nor4eaedO eut ust телецер - 7-106-8-22 
вәдпзвәлд шеув/в - 1019ТОВӨН TON - г-т06-8-57 


PAGE за 
REPORT NO. 20.-.8-142-19 


MODEL 
DATE 


(г0т-Ах) чотуеагвая 
munie про Затузэтаца з [eng - 62978702 


3 ч лт %-106-9-22 

Я nosy rednog nota Tena еардчч — 6-109-8-02 

Я волозвела Xue] тәп - 2-109-8-02 
водпавлойшет, 
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- noT4sxedO gen Зитрие] - г1-106-8-02 
Заттодо axexg рәйіс - 
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Э 


Э 


| 


өпеталүү гот-лх ot 
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This summery report 18 io таїпбайп the current presentation of the 
general overall pro;rosa of CONVAIR Model Р-102 aircraft in the 
Accelerated Develonment Test Prorrng. orsêtents сп Contract АР 
АР 33(500)-5942 are compared with actual sccomplishment3 од these 
airplanes currently bein: tested by lConvalr. 


SUMMARY сі FLIGHT TSI ACTIVITY 


During the 29 months 81006 the initio] 211584 of an F-102 aircraft, 
Convair test nirplanos have flow e total of 055 fli ht hours during 
945 flights in 15? ваїпсорвнасо months of the реже. Ту а” these 
flights favorable results туе been achieved, particularly on the 
following test items: 


Phabter program ecnpleted to 655 knots ond Mach Number 1,5 
Buzz problem elirineted by extended air intake ramp. 
Armament firin” up te maximum altitude and Mach Nubar 1.7. 
Pilot assist system toate. 

Original configuration evaluated. 

Extended nose and area rule wisted fuselaxe evaluated. 
larve vertical, tail evaluated. 


L 
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Ton Convair test airplanes flew 49.9 hours in 65 flichts during February 1956. 
Of this total, 44 hours іп 54 flizhts were flown toward the accomplishment of the 
Convair Development Test Progran, 


Flight test items of apecial interest: 
а, Airplanes S/N 53-17911 Air Force Phase IV performance flight testa are 


underway, 
b. Airplane S/N 53-1799; Miss evaluation testing of the fire control system 


has started, On the two passes whioh have been completed to date, НАС 
reports mias evaluation of 1,59 calculated root mean squared angle off 
course at end of missile boost which is well within the 2,89 permissible 
for 12 consecutive passes. 

с. Airplane S/N 53-1813) Тһе roll coupling program with the gloved vertical 
teil was completed. With 5° aileron displacement the airplane is un- 
restricted in roll and has satisfactory roll rates, 


d. Airplane S/N 54-1351: Alternating vortex generators 1-1/2 inches high 
over the canopy have improved the buffet condition to a point where it is 
now marginally acceptable, 


At Edwards Air Force Base flight testing was conducted on lateral acceleration 
limit warning device, pilot assist, pitch "є" limiter, pitch damper, turn 
coordinator, yaw damper, beep trim check, trim servo check, up elevator testing, 
subsonic and transonic buffet, buzz investigation, airspeed, outside air 
temperature and air data computer calibration, miss evaluation, snap-up perform- 
ance, fire detector and overheat systems checks, flutter and roll invostization 
and Air Force Phase IV evaluation, 


At Holloman Air Force Base flight tests wero accomplished on yaw damper checkout, 
‘pylon airflow with and without the MB-1 rocket installed, rocket environmental 
testo, angle of attack measurement, negative pitch rate determination, squib 
firing and missile launch tests, 


The current aircraft in the flight test program are the following: 


Serial Number location Asgiznment 
53-1781 Holloman Air Foree Base Rocket Type МВ-1 Armament 
53-1787 Edwardas Air Force Base Stab, and Control, Phasel,II,& ТІЇ 
53-1788 Holloman Air Force Base Armament, 8-90 Model 
53-1791 Edwards Air Force Base Phase I, II, and III 
53-1793 Зап Diego Exp, Factory Armament, 8410 Model(under repaid 
53-1795 San Diezo o Feotory | Flight loads (under modification) | 
53-1797 Holloman Air Force Base Rocket Type МВ-1 Armament 
53-1798 Edwards Air Force Вазе Antenna tests, 21155 controls 
53-1799 Eduards Air Рогов Вазе Weapons Syst. "emonBtration,PhnseIlII! 
53-1806 Edwards Air Forco Base Rocket Туре MB-1 Armement, Hollemn 
53-1813 Edwarda Міг Force Bage large tail 
£4-1351 Edwards Air Force Base Phase І & II (Trainer). 
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SUMMARY OF FITGHT TEST ACTIVITIES FOR FEBRUARY 1956 - Continued 


The summary of Convair flight operations during February is as follows: 


Serial Total Prod, Number of 
Њшћег Hours. Hours, Flights _ 
53-1781 4.0 4.0 5 
53-1787 4.5 405 5 
53-1788 6.5 6.5 8 
53-1791 9.1 8.7 12 
53-1795, 1.3 0.8 2 
53-1797 2.8 нэ 4 
53-1798 6.4 5.9 7 
53-1799 Aeh 4.4 5 
53-1806% 1.2 — 2 
53-1813 5.6 5.1 8 
54-1351 4.1 4.1 7 
Totals 19.9 Мо 65 


* Not yet on Engineering Flight Test status. 
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Pilot Assist, Auto Fit, Cont. 


Instrumentation, modification 
Shakedown, instrumentation 
Pilot assist 


Hughes Aireraft Fire Control 
Shakedown 
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52-7994, 
52-7995 
52-1799 
53-1780 
53-1781 
53-1782 
53-1783 
53-1787 
53-1788 
53-1791 
53-1793 
53-1794 
53-1797 
53-1798 
53-1799 
53-1806 
53-1813 
54-1251 


Totals 


52-7994 
52-7995 
53-1779 
53-1780 
53-1781 
53-1782 
53-1783 
53-1787 
53-1788 
53-1791 
53-1793 
53-1794 
53-1797 
53-1798 
53-1799 
53-1806 
53-1813 
54-1351 
Totals 
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FLIGHT TEST HOURS FOR CONVAIR ASSIGNED AIRCRAFT (TOTAL ACCUMULATED) 


Conveir Other Ferry, Shakedown, Chase, 
Тов Test _ Agency Fomilisrization, ote, m 
1.8 1.8 0.0 0.0 
105.0 67.2 36.1 1.7 
12.6 9.9 0.8 1.9 
52.6 46.0 5.3 1.3 
62.6 53.8 a 8,8 
21,1 18.4 0.3 2,4 
84.0 23.5 59,8 0.7 
105.4 66.4 35.3 3.7 
74.7 67.4 0.9 6.4 
32.4 20.7 10.5 1.2 
11.4 9.0 0.0 2.4 
6.2 4.6 0.0 1.3 
4.0 d 2: 4.0 
33.9 26.4, Еа 7.0 
9,0 8.1 ын 0.9 
1.2 um 1.2 
19.7 26.4 2.5 0.8 
16.9 15.1 1.3 0.5 
654.5 454,7 152.8 46.2 


NUMBER OF FLIGHTS FOR CONVAIR ASSIGNED AIRCRAFT (TOTAL ACCUMULATED) 


6 6 0 0 | 
163 113 46 4 
24 19 1 4 
76 67 6 3 
103 89 0 14, 
29 24, 1 4 
94, 35 57 2 
148 102 41 5 
112 102 1 9 
58 41 15 2 
16 13 0 3 
10 7 о 3 
6 0 0 6 
34, 25 0 9 
11 10 0 1 
2 39 2 
26 2 3 0 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 
AIRPLANE S/N 53-1781 


Assignment - (Reingstated Program) 
This flight test program is authorized by Seles Order 33-1-331 dated 


п 


REPORT МО 20-8-142-6 
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DATE 1 March 1956 


30 September 1955 to Contract AF 33(600)-5942. Convair will conduct the 
tests at Holloman Air Development Center, New Mexico, during a nine-month 
period beginning 1 October 1955, Douglas Aircraft Company will supply the 
missiles, their sterage, and handling. This assignment has been divided 


into three general flight test stages ав shown on the following pago. 
Summary of Activity - (Roinateted Pro ram) 


Airplane S/N 53-1781 мов modified at the Convair San Diego Experimental 
Factory to a Rocket Type МВ-1 launching confiruration and reinstated for 


expsrimental flight tests. 


At Holloman AFB the airplane чав tested for stability characteristics with 
and without the rocket, Ground work was carried out to install instru- 


mentation for tethered firing tests. 


During February instrumentation for tethered firins continued and five 


flights were performed for pylon airflow with ani without the rocket, yaw 


damper checkout and recket environmantal check. 


Futuro Activity 


In March the airplane will be in work status for tethered zround firing of 


rockets, 


Launchings of inert rockets and airborne live rocket firing will be соп- 


ducted, after completion of ground testing. 


This airplane will be assigned to the Convair Palmdale Facility for pilot 
proficiency, target and chase plane missions per Sales Order Мо, 63-1-125, 


after completion of flight test program. 
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INDIVIDUAL AIRPLANE SUMMARY ОР ACTIVITY 


AIRPLANE S/N 53-1787 


Assignment 


This airplane 18 assigned to Convair for а period of 12 months which commenced | 
in January 1955, The formal statement of flight test assignment Рог this аїг- 
plane as presented in Supplemental Agreement №. 63 dated 30 June 1955 is as 
follows: "Prototype tests of reduced weight aircraft, Phase І, 11, and ІІІ." 
Convair has divided this assignment into five general flight test stages to 
accomplish the required flight test operations effectively. Graph on following 
page presente five stages as programmed and performed. 
| 


Summary of Activity 


Phase I performance and preliminary flight characteristics have been accomplished 
preceded by qualitative evaluation of airplane Systems and airspeed calibrations. 
Phase II testing has been completed, Roll rate data has been obtained to sub- 
stantiate analog computer studies for the purpose of ‘establishing roll rate 
limitations, 


This airplane has confirmed the performance predictions for the 8-20 airplanes, 
The manual mode surface control system has been developed to a satisfactory 
degree and the trim servo provides a stable stick force gradient in the sonic, 
transonic, and supersonic speed ranges tested. Some additional tests may be 
required to obtain a more desirable stick force gradient, Much testing on this 
airplane vas for investigation of high speed vibration or "buzz", 


During February flight testing маз performed for lateral acceleration warning 
light, pitch "g" limiter tie-in to pilot assist, beep trim development, pitch 
attitude and rate gain optimization, up elevator function, supersonic buffet 
study, and elternate airspeed Source. 


Future Activity 


In March tests will be performed on pilot assist, lagged attitude-plus-rate 

method of obtaining pitch rate, alternate airspeed systema and buffet investi- ! 
gations, Tail pipe ejectors geometrically similar бо those ргорозей Гог the 

Р-1028 will be tested on S/N 53-1787 commencing the week of 13 March and lasting 

8 weeks as authorized by Contract AF 33(600)-30169. 
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INDIVIDUAL AIRPLANE SUMMARY ОР ACTIVITY 


AIRPLANE S/N 1788 


Assignment 


This airplane vas assigned to Convair for в period of 5 months commencing in 
February 1955. Its formal statement of fli:ht test assignment as presented 

in Supplemental Agreement Мо. 63, dated 30 June 1955, of Contract AF 33(600)-5942 | 
із ав follows: "То be utilized for subsonic verification of armament tests and 
supersonic tests and functional develonment of srmaments including hardware and 
dispersion studies. These tests will be conducted up to combat altitude and 
maximum speed, Utilize for system test of МХ-1179 after completion of armament 
testa above." Conviar has divided this assai mment into six general test sta yas 

to accomplish the required flight test operations effectively, The graph on 

the following page presents six stages as provrammed and performed, 


Summary of Activity 


Airplane S/N 52-1788 commenced its 011505 test program at Holloman AFB on 
14 March 1955. 


Convair miseile and rocket firing programs аге now completed, Missile and 
rocket separation characteristics were satisfactory. No effect on engine рег- 
formance was encountered. 


During February, eight flights were performed for squib firinz, negative pitch 
rate determination and апоїе of attack data using the convectron inclinometer, 


Future Activity 


Flight tests in March and April will te for raising armament deor restrictions, 
angle of attack calibration, 2-inch rocket jump angle and Hughes Aircraft Falcon 
trajectory teats. 


This airplane will be PE ЗОН ; {н шап Facility for chase 
plane missions per Sales де: er completion of flight test 


program, 
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| СНЕСКЕО ВУ зан цав D MODEL F_102 
REVISED BY DATE 1 March 1956 


LASSIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 
AIRPLANE S/N 


Assizonent 


This airplane із assigned to Convair for a period of 15 months commencing in 
June 1955, Its formal statement of flight teat assignment as presented in 
Supplemental Agreement Мо, 63, dated 30 June 1955, of Contract АҒ 33(600)-5942, 
is: "To be utilised for recheck of Phase I, II, and 111 plus cooling as it 
applies to first production light weight model." Convair has divided this 
assignment into seven general flight test stages to accomplish this flight 
test operation effectively. Graph, Page 18, shows these stages as programmed 
and performed, 


Summary of Activity 


Airplane S/N 53-1791 arrived at Edwards AFB on 21 June 1955. During the 
flutter tests to remove speed restrictions the airplane demonstrated an 
unsatisfactory buzz condition above Маси, Ко, 1.20, From July 1955 through 
January 1956 the primary flight testing consisted of buzz investigation. The 
buzz problem was corrected by installation of extended ramps on the lips of 
the engine air intake ducts enabling buzz-free flight to be accomplished at 
speeds up to the specification 1.5 Mach number, Flutter restrictions меге 
removed simultaneously with the successful buzz correction flights. 


During the flights, numerous items of secondary importance were tested ~ such 
ав nose wheel door airloads and deflection, dive brake effectiveness, Shelley 
unit compartment static pressure, pilot assist and turn coordinator checkout, 
air-oil cooler airflow optimization, cabin air conditioning, МІС flexibility 
and side brace loads, and time Ing constant in static pressure system, The 
airplane was laid up for one month for Specification Compliance Changes, 


| Throughout February 1956 the Air Force carried out Phase IV performance 
testing. 


Future Activity 


| After Phase IV, tests will be accomplished on external fuel tanks, MIG operating 
time, sideslip feedback, spin and stall tests, canopy defog, MLG position 
warning, carbon monoxide, dive brake temperature and effectiveness, rudder 
effectiveness with production dive brakes and elevator stick force рег "р", 
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ANALYSIS PAGE 19 
PREPARED БҮ 5 2 . ib у ie у > 3 REPORT МО. 2058-1426 
SAM рас! MODEL Р.102 


СНЕСКЕО ВУ 
DATE 1 March 1956 


REVISED BY REIS PEEN Rea DR AR e2 — ои 
: UNCLASSIFIED 
INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES і 
AIRPLANE S/N 53-1197 
Aagigpment 


This airplane is assigned to Convair for а period of 7 ronths, Тһе flight 

test program is authorized by Supplemental Agreement No. 63 dated 30 June 

1955 and Sales Order 33-1-331 dated 30 December 1955 to Contract AF 33(600)-5942 
to demonstrate the Rockot Type МВ-1 extension armament system for the Е-102 ! 
airplane, Convair will conduct the testa et Folloman AFB during the veriod | 
from January throuzh November 1956.  "ouzles Aircraft Company will supply all | 
storage end ground handlin? requirements end will be responsible for recket | 
development. Hughes Aircraft Company will supply 211 facilities, maintonance 
en? eunvort recuired for the ХМП-12 fire sontrel system. The eraph on the 
following page shows the program, 


The test objective is to evalusto the extension method of launchin^ the Rocket 
Type МЕ-1 and to obtain data for develonment of the airplane fire control system 
and the rocket. Secondary objectives are airplane response, rocket performance, 
and the effect of rocket blast and exhaust upon airplane strveture and рочот 
plant. 


The test objectives will be accomplished by firing 36 rockets under varying 
parameters. Of these, 7 rockets will contain teleneterine units. 


Summary of Activity 


After shakedown flights at Edwards AFR, this sirplane was ferried to Holloman 
АРВ on 10 February 1956, Instrumentation and installation work was carried on 
throughout the remainder of the month, 

| Acti 

| Flights will be for instrument calibration, armament hardware check, гяізілд 
of door restriction, rocket fly-around, jettison check, rocket firin r, XM0-14 
checkout and system evaluation, 
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РАСЕ 21 
С 2 САМ = кн REPORT NO 20-8.-1/24 
SAN DIEGO MODEL F-]02 


DATE ] March 1956 


LASSIFIED 


INDIVIDUAL AIR^LANT SUMMARY CF ACTIVITIES 


Aasizmnent 


AIRSLANE S/N 53-1798 


This air „lane vas а5610с0 to Convair fur a period of one month for artenna 


tests. Its ?отпа1 s 
Agrecnent uc. 63 on 
and eviluation ої f 


tetemer.t て test «53i ;nment аз presented in Supplemental 
Contract AF 33(/00)-5042 15 аа feliom: "Develoument 
lush antennu for "ira control, CN and L ss well аз 


precipitation static investi даст." 


Developumcont of fl: 


ht control? will be accomplished durin: ап ?-month period 


followin; the antenna tests, Tais is described in 20-7-178 dated 11 October 


1955. The program 
Summary of Activity 


Antenna tosting por 
to 26 October 19255, 


is shown on the follovin; pare. 


ZC-f-124 and Addendun 1 waa accomplished from 22 September 
Results of the tests were generally satisfactory but 


additional flights are required to complete the antenna prozram. 


Flight tests with e 


During Fabruary sev 
compliance changes, 
and airspeed en? ou 
control aystem's in 


Future Activity 


xternal wing tanks have been delayed due to lack of parts. 


en flights were performed for check out of specification 
pilot assist, pitch damper, yaw damper, turn coordinator 
taile air tempurature calibration. This completed the 
itial flight evaluation. 


Control system ground testa will be conducted in March followed by external 
tank installation and antenna tests. 
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PREPARED BY < ©, му А 1 Он REPORT NO 20-8-1/2-6 
CHECKED BY УАН ar. MODEL Р..102 
REvISED BY DATE 1 March 1956 


tms sns, UH OLAS SIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF; 
IRPLANE S/N 53-1799 


Авай виден 


This airplane is being used Рог Weapons System Demonstration authorized by 
AMC letter MCPHFO (WCSFG) PRO-10 FJS/jem dated 24 June 1955. Activities are 
to be accomplished jointly by Convair and Hughes Aircraft Company on this 
ninth Р-102А airplane, USAF S/N 53-1799. 


"The tests will be conducted in two parts, Part I and Part II, Part I tests, 
conducted at Edwards Air Force Base, consists of tasts for checkout and 
weapon system calibration," 


"Part II tests will be conducted at Holloman Air Development Center. Part II 
consists of demonstration firing of instrumented missiles against parachute 
and drone targets. The final demonstration flight will be a salvo firing of 
tactical missiles against a drone target. Snap-up demonstration also will 
be conducted. The graph on Page 2' presents the program," 


Summary of Activity 


The airplane arrived at Edwards Air Force Base from Palmdale on 4 November 
1955. ` 


Ground work was conducted for installation of weapon system demonstration 
instrumentation, incorporation of specification compliance спаплев, and 
installation of a P-23 engine, Five flights were conducted in January for 
shake-down and miss evaluation. 


During February five flights were performed, Two miss evaluation flights were 
flown and three airspeed calibration flights were completed, The Е-102А 
production airspeed system was calibrated below Mach 0.85. The Fire Control 
Syetem air data computer was calibrated except for the angle of attack inputs. 


Future Activity 


Completion of Part I at Edwards Air Foree Вазе. Weapon system demonstration 
will follow at Holloman Air Force Base, 
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PREPARED BY REPORT МО, 20-8-142-6 


CHECKED BY Sat ООО MODEL Р-109 
REVISED ВУ DATE 1 March 1956 


CLASSIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 
AIRPLANE S/N 53-1813 


dssignment 


This airplane is assigned to Convair for a period of Я months, The formal 
statement of the flight test assignment as presented in CCN 6N- 2221(201) dated 
31 October 1955 із: "This airplane shall be wodified by installing a new 
vertical tail of approximately 94 square feet. The airplans shall then be 
flight tested for eight (Є) months to determine the resulting improvement in 
directional stability and rolling performance. During the flight test period 
the Contractor shall revise the original modification es may be necessary ..." 


Convair has divided this program into six general flight test staras. The 
graph on the following page shows the aix stapes as programmed and performed, 


Summary of Activity 


Е coupling effects with the large tail have been the primary subject for 
flight tests for S/N 53-1813 since its arrival at Edwards Air Force Base on 
10 December 1975, In addition to the roll performance evaluation, flutter 
and directional stability have been tested. 


During February flights were performed to determine lateral response to roll 
maneuvers. Air Force pilots conducted evaluation flights for performance and 
roll characteristics. The results of testing indicates that roll coupling 
presents no problem with the large tail airplane. Roll tests were performed 
at what is believed to be the most severe condition of 12,000 feet altitude 
and М .95 to 1.0. The roll testing is considered to be completed. 


tu: сідуї б, 


Flight tests will be performed in March to remove the present negative "д" 
limitation (3 seconds) on the Sundstrand constant speed drive oil system, 
lateral stick force warning at 5 degrees displacement, elevon camera fairings, 
МІС fairing link loads and landing gear operating time and linear thrust fuel 
control. Thereafter the airplane will be returned to the San Diego 
Experimental Factory for the side-stick installation, as authorized by 
Contract AF 33(600)-30169, 
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ANALYSIS PAGE 27 
PREPARED BY E © M A 1 ОН REPORT МО 20-8.142-6 
| CHECKED BY SAN Вам MODEL. F.102 
| REVISED БҮ DATE 1 March 1956 
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NCLASSIFIED 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 
AIRPLANE S/N 54-1351 


Introduction 


This airplane was assigned to Convair for a period of 9 months for Phase I. 
and II testing. Its formal statement of test assignment as presented in бор, 
Ágreemegt No. 70, 24 October 1955 is: "То бе utilized for Phase І flight 
characteristics and basic performance, Phase ЇЇ testing by Air Force and Phase 
II dynamic response, stability and control, power plant cperation, general 
systems evaluation and structural integrity demonstration." (See graph, 
following page) 


| In order to accomplish the structural integrity demonstration it will be 
necessary to maintain the airplane for a period in addition to that described 
above. These testa cannot be accomplished until the data from 80 percent of 
limit load tente on S/N 53-1794 are available. The Air Force is cognizant of 
this requirement. 


Summary of Activity 


This airplane arrived at Edwards Air Force Base 18 October 1955. All flight 
testing has been primarily to investigate and correct buffet, Various con- 
figurations of spoilers, vortex generators and boundary layer slats were tried. 
The best buffet remedy is with 1-1/2" alternating vortex generators on tho 
canopy leading edge in combination with boundary layer slats between the ducts 
and the fuselage. With this arrangement the airplane is considered to be 
Satisfactory for the conducting of performance evaluation, 


Future Activity 


In March flight testing will be for airspeed calibration, performance testing 
and optimization of configurations for further remedying the buffet. 
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UNCLASSIFIED 


Tests to be conducted which have not been assigned to the 
program of a specific airplane will ba listed in a later 


report. 
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СНЕСКЕО ВУ SAN DES? MODEL F-102 
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AIRPLANE S/N 52-7994 i 


signme 


This airplane was assigned to Convair for a period of 18 months wiich commenced 
in October 1953. The test assignment of this airplane was to demonstrate and 

evaluate the basic flying and operating qualities of the ҮР-102 airplane. This " 
program мав authorized by Air Force Contract №. АРЗ3(600)-5942, Supplemental 
Agreement Шо. 3. Graph, Раде 32, presents the six flight test stages that were 
outlined in Convair Report No. 20-4-101 and as performed. | 


Summary of Activity : 


Airplane S/N 52-7994 began its test program on schedule. No major mechanical 
malfunctions were noted. A slight modification to the landing gear was made ! 
and flutter tests were in progress. Оп 2 November 1953, on Flight Но. 7, the " 
airplane crashed* and was removed from the test program. This flight test pro- | 
gram was then transferred to airplane S/N 52-7995, the №. 2 YF-102 airplane. 


* Power loss оп take-off, Geareup landing off runway. Convair pilot survived. р 
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INDIVIDUAL AIRPLANE SUMMARY OF мешіті М б | ћ 5 5 | F | Ї 
AIRPLANE S/N 52-7995 


Џ 
і 


8 en 


This sirplane was assigned to Convair for a period of 17 months which commenced 
in January 1954. The formal statement of test assignment for this airplane аз 
presented in Supplemental Agreement Ко, 63 dated 30 June 1955, was as follows: 
"To be utilized for safety of flight tests, initial power plant performance, 
cooling, pitch and yaw rate damper systems, and pilot relief development, Assume 
minimum flutter investigation and Phase 11, which was not accomplished on Мо, 1 
prototype." Convair divided this assignment into six general flight test stazes 
| in order to effectively accomplish the required flight test operation. Graph, 
Page 34, presents the six stages as originally programmed in Convair Report №. 
20-8-103, and as performed, 
| 
1 


5 Agtivit 


Preliminary airplane performance end airplane flight characteriatics,including 
flutter and vibration tests, were completed in the early months of this flight 
test program. Stability and control tests continued throughout the program as a 
result of control system changes made to develop the 8-10 versions. Roll rate 
studies were accomplished in conneoticn with flight characteristics and computer 
апаїувіз. 


This airplane was the second experimental model and performed its early flights 
with uncambered leading edges and straight winy tips. These were сһаптей to 
cambered leading edges with reflexed tips and later the tips were chanzed to full 
camber without reflex, 


Noise levels at crew stations during ground operations, cockpit noise, radome 
glycol distribution, performance and stability tests, winz fence evaluation, and 
many development tests of the engine components and systems were conducted during 
the period of 19 months of field operations and 163 flights, 


Contributions to the F-102 program obtained from flight tests of S/N 52-7995 ars: 


А. Developed "Yellow Canary" tail fairing. 

B. Demonstrated cambered leading edge of wings. 

с. Obtained information on reflexed and cambered wing tips. 
D. Developed extended позе, 


Results from these items are incorporated in the 8-10 version of the Р-102А air- 
planes, 


The airplane has been assigned to Convair at Palmdale per Sales Order 63-1-125 ав 
support aircraft for an indefinite period. 
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AIRPLANE 8/1 53-1779 


Assicnment 


This airplane was assigned to Convair for а period ої 4 months which gormmenoed tn 
May 1954. The primary purpose of Convair tasti, was the development testing of 
the pitch and yaw demer systems. This test pro,ram wis authorized by Air Force 
Contract AF33(60C)-5942, Supplemental Agreement No.63. Graph, Page 36, shows the 
three flight test stages whioh vere outlined in Convair Report Хо, 20-8-108 and 
as performed. 


Summary of Activity 


The first test flight of this program was conducted on 18 May 1954. The flight 
testing proceeded on Schedule with dynamic response and stability and control, 
ав releted to the pitoh and yaw damper Systems, being the prime considerations. 


lateral stability tests proved satisfactory and the optimum yaw damper gain set- 
tings were obtained. The pitch damping system in its configuration at tho end 
of tho development program did not produce satisfactory damping at all airspeeds 
at both high and low altitudes vith а constant gain setting. 


The final flight of this program was conducted on 30 July when this aircraft маа 
delivered to Palmdale, California, for modification prior to delivery to Hughes 
Aircraft Company, 


This airplane has been assigned to the Convair Palmdale facility for pilot 
proficiency, target and chase plane missions per Sales Order Ко, 63-1-125, 
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REPORT NO. 20-8-142-6 
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СНЕСКЕО BY ЗАН нес . MODEL Е-102 


REVISED &Y 


DATE 1 March 1956 


CLASSIFIED 


INDIVIDUAL ATRPLANY, SUMMARY OF ACTIVITY 
IRPIANE 5 =1780 


Assignment 


This airplane was assigned to Convair for a period of 15 months which commenced 
іп July 1954. Its formal statement of flight test assignment as presented in 
Supplemental Agreement No. 63 dated 30 June 1955 was as follows: "То be 
utilized for Phase III testing of compenents sub-systems (pneumatic, hydraulic, 
electrical and control) tests and development." Convair divided this assignment 
into seven general flight test ађачев to accomplish the required flight test 
operation effectively, Graph on following page shows these seven stages as 
programmed and performed, 


Summary of Activity 


This airplane was utilized primarily for testing and refinement of the flight 
control and automatic flight control systems which will be incorporated in the 
production version, Dynamic response data was obtained for development of the 
Hughes Aircraft Company fire control system, 


Results of teats on S/N 53-1780 have contributed greatly to the development of 
a satisfactory flight control system for the F-102 airplanes. These have proven 
that the design philosophy in the control system is sound and is developed to 
the point where the principal problems now are component reliability. 


All control tests have been transferred to airplanes S/N 1787 end S/N 1798 
except for Pneumatic Roll Rate Limiter test which was done in October 1955, 


Convair's experimental flight testing of this airplane was completed on 11 
October 1955. 


This airplane has been assigned to the Convair Palmdale Facility for pilot 
proficiency, target and chase plane missions per Sales Order No. 63-1-125, 
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EN CLASSIFIED 


INDIV АТВРІАМЕ SUMMARY OF ACT 


AIRPLANE S/N 53-1781 


Assignment - (Originally Programmed) 


This airplane was assigned to Convair for а pariod of 14 months which commenced 
in June 1954. The formal statement of flight test sssimment as presented in 
Supplemental Agreement No. 63 dated 30 June 1955 із as follows: "To be utilized 
for Phase III armament firing, functional tests and development, with normal 
and alternate armament installation." Convair has divided this assirnment into 
five general flight test stages in order to effectively accomplish the required 
flight test operation. Graph, followin? разе, shows these stages аз originally 
programmed in Convair Report №. 20-8-112 and ав performed. 


Summary of Activity - (Originally Ргоцгаштей) 


Armament mechanism operation and structure loads чете partially completed in 

the early part of the test program and later completed in Мау. The captive 
missile loads end missile launching program were completed as well ав the 2.75 
and 2,0-inch rocket programa, The armament tests were generally satisfactory. 
Plight handling characteristics and stability at combat ceilinz with the missile 
bay doors open were good. 


Contributions to the F-102 program obtained from the originally scheduled flight 
tests of S/N 53-1781 are: 


A. Information on separation, dispersion and trajectory of rockets and 
missiles, satisfactory. 

B. Airplanes responsa to rocket and missile firing, satisfactory. Firing 
full load of rockets at maximum altitude caused no "snuffing", 

С. Developed ATM to take care of negative G flizht condition. 


This airplane completed its originally assizned flight test task. It has been 
modified at the San Diego Experimental Factory to а Rocket Type МВ-1 launching 
configuration, 
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INDIVIDUAL AIRPLANE SUMMARY OF acl Wee 1 1 5 5 | FI ED 


AIRPLANE S -1782 


Assignment 


This airplane was assigned to Convair for a period of one month to demonstrate 
that the functional characteristics of the production antenna installations 
were satisfactory for communication and navigation equipment for the F-102 
Birplane. The testing was to further correlate flight measurements with antenna 
model studies made at Convair. This testing мав authorized by Air Force 
Contract №. AF 33(600)-5942. The testing undertaken on this airplane is shown 
on graph on разе 42. + 


Summary of Activity 


Although airplane S/N 53-1782 was scheduled for teating in August 1954, testing 
commenced 28 June 1954. After the initial shakedown flights, instrument cali- 
brating was the first undertakinz. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted воле 
currently with the communications and navigation tests. Satisfactory results 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California, for modification prior to delivery to Hughes Aircraft 


Company. 

Contributions to the F-102 program obtained from flight testa of S/N 53-1782 аге: 
А. Determined that all antennas are compatible. 
B. Completed part of the F-102 antenna specification compliance testing. 


C. Demonstrated operation of the emergency fuel system, ring type dacron 
drag chute and electrical system power controller. 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


AIRPLANE S/N 53-2783 


Assignment 


This airplane was assigned to Convair for a period of 10 months which commenced 

in August 1954. The formal statement of flight test aseizmment for this airplane 
ав presented in Supplemental Agreement Мо, 63 dated 30 June 1955 18 аз follows: 

"To be utilized for Phase ІІІ tests to include cooling problems, АТМ refrigeration 
unit, cockpit air-conditionin3, and correction of deficiencies disclosed durinz 
Phase I and II, Тһе aircraft may also be used for Pilot Assist System development, 
in event of difficulties with airplane 5/11:52-7995," Convair has divided this ў 
assignment into seven general flight test вбачає іп order to effectively accomplish 
the required flight test operations. Graph on pare 44 presents these seven stages 
as originally programmed in Convair Report 20-7-11/, the periods с? flight test 
activity on each stage, the future pericds of activity currently planned on each 
8tage, and the flight time accumulated to data, 


Summary of Activity 


The original flight test program for S/N 53-1783 was changed considerably, Instru- 
mentation calibration, production items, engine and structural cooling, and pilot 
assist phases of the test program were deleted to permit delivery of this aircraft 
to МАРС in January 1955, Dry air nnti-icing, dofogzing, and cabin ventilation and 
pressurization tests were limited to qualitative testing to pernit delivery to WADC 
in January 1955. 


An added task of communications and navigation systems testing was completed during 
the second month of the program. These tests were transferred from S/N 1702, 


Air Force pilots evaluated S/N 53-1783 in various icing conditions, In numerous 
flights, artificial icing conditions were employed behind tanker type а4гога +, 
Preliminary information indicated satisfactory performance of this airplane in the 
icing conditions encountered, Тһе anti-icing tests were completed on 3 May with 
Flight №. 82. Аз а result of the tests in icing conditions without wing and tail 
anti-iciny, the anti-icing equipment has beon deleted from the 8-10 airplane with 
a considerable saving in weight. S/N 53-1783 was ferried from МАРС to FAFB and 
arrived at Edwards on 15 May. This airplano has been assigned to Convair at 
Palmdale per Sales Order 63-1-125 for pilot proficiency, target and chase plane 
missions. 


Contributions to the Е-102 program obtained from flight tests of 2/М 53-1723 аго: 
A. Determined that the Р-102 does not remire wing and tail attieiciug. 
B. Completed antenna specification compliance testing. 
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CHECKED BY san me D MODEL F.102 
REVISED GY DATE 1 March 1956 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITES iw Ü LAS $] Е Ер 
AIRPLANE, S/N 53-1793 


Assignment 


This airplane was assigned to Convair for a period of 12 months commencing in 
August 1955. Its formal statement of flight test assignment ав presented in 
Supplemental Agreement №. 63 on Contract AF 33(600)-5942 ia as follows: "То 
be utilized for Phase III teats to include subsonic verification of armament 
tests and supersonic test and functional development of armament including 
hardware and dispersion studies with production airframe systems, These tests 
will be conducted up to combat altitude and maximum speed." This assi mnent 
has been divided into six general flight test stages in order to fulfill the 
contract requirements effectively. The graph on the following page presents 
the program. 


Summary of Activity 


The structural loads imposed on the armament displacement mechanism were 
measured with dummy missiles in place and the airplane on the ground. The 
loads were within design limits. 


Armament gear check-out tests were made in subsonic and supersonic flights at 
loads up to +38. А11 loads were well within Jimits and gear operation times 
were acceptable, During December missile firing flights to check missile 
separation were in progress, On December 14 the airplane was damaged in а 
landing incident and as a result all tests have been delayed. 


On January 10 the fuselage vas shipped by truck to San Diego (Sales Order 
33-2-327) for a two-month repair period. 


Future Activity 


Flight tests will be started in April on hardware performance, A/C stability 

and response to armament operation, missile firing, rocket separation, trajectory 
and dispersion with 24 rocket doors and 36 rocket doors, armament bay air loads 
and corrosion effects. 
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INDIVIDUAL AIRPLANE SUMMARY OF уй б l А $ 5 i r і Е 0 


TRPLANE 5 - 


Assignment 


This airplane was assigned to Convair for a period of 13 months, Ite formal 
statement of test assignment as presented in Supplementel Agreement Мо, 63 
on Contract AF 33(600)-5942 18 as follows: "To ba utilized for flight 1с848 
determination, operation of high pressure pneumatic system and structural 
integrity demonstration,” Convair divided this program into eight general 
flight test stages to accomplish the required flizht test operation 
effectively. Graph on following page shows the eight stages as prosrammed 
and performed. 


Summary of Activity 


The first shakedown flight and Air Force acceptance of this airplane was on 

25 August 1955, Extensive instrumentation inatallation, rework, and checks 
with numerous delays caused by fuel leaks in the pressure manifolds and eight 
sheck flights were conducted throughout the rest of the stay at Edwards AFB, 
Extra instrumentation was required to investigate flight loads instrumentation 
drift. 


In February the S/N 53-1794 was ferried to the San Diego Experimental Factory 
for a four-month period of structural modification to bring the airplane to the 
final production configuration and for specification conformance changes and 
further instrumentaion. 


Future Activity 


After 21 June 1956, there will be a shakedown period,during which the airplane's 
flight characteristics and instrument calibrations will be determined. Flight 
tests of the scheduled maneuvers will begin in the middle of July and will 
continue to a scheduled conclusion of the first part of the program by 31 
December 1956. By that time demonstration of analytical loads will have been 
completed, 
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a oi LASSTFLED 


For purposes of this report, the following definitions apply: 
(1) Contract Flight Time = Based оп 8 Hre/maintenance month. 


(2) Total Flight Time = Airplane total flight time during the period the 
airplane is assigned to Convair for Flight Testing. 


(3) Productive Flight Time ~ Flight time during which data in furtherahoe 
of the development test program was obtained, Air Force Phase ІІ test- 
ing із included in this time, 


(4) Convair Test - Flights in which the aircraft has taken off with a 


Convair pilot, in direct pursuit of fulfilling а portion of the scheduled 
test program (includes aborts). 
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Да 


CONFIDENTIAL | 


INTRODUCTION | 


This summary report із presented to show the progress of the Accelerated Develop- ! 
ment Test Program for the F-102 airplane. Contractual commitments аге compared | 
with actual accomplishments on those airplanes currently being flight tested by | 
Convair. 


SUMMARY OF FLIGHT TEST ACTIVITI 


| 
The F~102 Accelerated Development Test Program flight operations conducted by | 
Convair аге proceeding according to schedule. Convair has completed testing од ! 
five of the 18 airplanes, which will eventually be assigned to Convair for flight : 
operations. То date, Convair test airplanes have been flown a total of 458 hours 
during 695 flights. 


The periods of individual airplane flight test utilisation and а summary of total 
flight time is presented in Graphs №. 1 and 1А. A summary of the test program 
and flight time to date by individual airplanes is presented in Graphs Бо. 3 
through 12. А summary of flight time and the general purpose of the flights ace | 
complished to date on all Convair test airplanes ів presented in the folloving | 
table: | 


| 
| 
| 
| 
| 
| 
| 
| 
| 


| 
| 
- CONFIDENTIAL 


REVISED BY 


88. 
airplane should be completed. 


Serial No. Location 
53-1780 Edwards AFB 
| 53-1787 Edwards AFB 
| 53-1788 Hollomen AFB 
| 53-1791 Edwards AFB 
| 53-1794 Edwards АРВ 
| 53-1798 ЕАчатав AFB 


Serial Total Prod. Number of 
ес Hours Hours Flights _ 
53-1780 0 0 

53-1787 5,3 5.3 


53-1788 7.7 
53-1791 4.2 


53-1794 0 
53-198 11,9 
29 el 


ANALYSIS сом У А І R РАЧЕ 28-8-142-1 


PREPARED BY ранена 
СНЕСКЕО ВУ SAN DIEGO MODEL F~102 


Convair test airplanes flew 29.1 hours in 41 flights during September 1955, ОҒ | 
this total 23 hours in 31 flights were flown toward the accomplishment of the 
Canvair Development Test Program. The average productive flight time of the 
four airplanes being flown during September мав 5.7 hours per airplane. Convair 
flew 30 flights and the Air Force flew опе. 


‚ Flight test activities of special interest were: 


(а) Airplane S/N 53-1780. The flight test program has been rearranged. Only 
one item, Pneumatic Roll Hate Limiter remains to be done. 


(b) Airplene S/N 53-1787. Roll coupling test flights were performed with side- 
slip feedback to test with variations of initial load factor at start of 
roll and to investigate higher roll rates, А significant decrease in side- 
slip angle and normal acceleration appears to result. Tests to determine 
the’ buffet boundaries of the airplane were flown. 


The captive missile 
angle of attack calibrations are done, the flight test program for this 


(d) Airplane S/N 53-1791. Flights were made with an additional extension on 
the engine inlet duct ram. This resulted in cessation of buzz. (Major 
General Albert Boyd made an Air Force evaluation flight. There were no. 
вігогеїі discrepancies on the flight). 


The current test airplane assigrment and test facility ascignmont is ав follows: 


A summary of Convair flight operations during September is aa follows: | 


ОЕМ 


REPORT МО. 


рАТЕ 3 Oct 1955 


program was completed, After 


Assignment 
Standby ! 
Stability & Control, Reduced Wt. ' 
Armament, | 
Phase І ! 
Instrumentation for test program | 
Antenna tests 


Days Major Ground Work | 
“Айға Ме 0... | 
Standby | 

Modified pilot assist system to | 
conform to latest 1780 А/С config. 
Armament ! 
Duct ramp extensions | 
Engine change, Instrumentation 
Antenna 
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CONFIDENTIAL 


ELIGHT TESI HOURS 
Airplane 


bi 52-799 ' 
ен 52-7995 
н 53-1779 
53-1780 
## 53-1781 
## 5301782 
** 53-1783 
53-1787 
53-1788 
53-1791 
53-1794 
53-1798 


Totals 
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52-7994 
52-7995 
53-1779 
53-1780 
53-1781 
53-1782 
53-1785 
53-1787 
53-1788 
53-1791 
53-1794 
53-1798 


Totals 
. ‚ Crashed (Tests added to 7995) 


## «Indicates Convair operations complete, 
### Indicates airplane has not yet entered ite Flight Test Program. 
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CONFIDENTIAL 


AIRPLANE S/N 53-1780 


68 а 


This airplane із assigned to Convair for в period of 15 months which commenced in 
July, 1954. Its formal statement of flight test assignment ая presented in CCN 
MSN 54395 (159) dated 7 April 1955 is as follows: "То be utilized for Phase III 
testing of components sub-systems (pneumtic, hydraulic, electrical and control) 
tests and development." Convair has divided this assignment into seven general 
flight test etages to accomplish the required flight test operation effectively. 
Graph №. 4 presents these seven stages as programmed and performed. 


ў of Aetivit 


This airplane has been utilized primarily for testing and refinement of the flight 
control and automatic flight control systems which will be incorporated in the pro- 
duction version. Dynamic response data has been obtained for development of the 
Hughes Aircraft Company fire control system. 


Resulta of tests on S/N 53-1780 have contributed greatly to the development of а 
satisfeotory flight control system for the F-102 airplanes. These have proven 
that the design philosophy in the control system is sound and is developed to the 
point where the principal problems now are component reliability. 


All control tests have been transferred to airplanes S/N 1787 and S/N 1798 except 
for Pneumatic Roll Rate Limiter tests. 


The airplane is on а standby basis pending receipt of Roll Rate Limiter "Gyro" 
Switch. 
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0 


AIBPLANS S/N 53-1787 | 

. | 

Assignment ! 

This airplane is assigned to Convair for в period of 12 months which commenced in ! 

Jamary 1955. The formal statement of flight test assignment for this airplane | 

ав presented in ССН MSN 58-4395(159) dated 7 April 1955 ів as follows: "Prototype | 
tests of reduced weight airoraft, Phase I, II and III." Convair has divided 


i 
this assignment into five general flight test stages to accomplish the required | 
flight test operations effectively. Graph 5 presente these five stages as рго- | 


grammed and performed, 


Summary of Activity 


i 
Phase I performance and preliminary flight characteristics have been accomplished | 
preceded by qualitative ev&luation of airplane systems and airspeed calibrations. 
Phase II testing has been completed. Roll rate data has been obtained to sub- | 
atantiate analog computer studies for the purpose of establishing roll rate , ! 
limitations, | 
і 


This airplane hes confirmed the performance predictions for the 8-10 airplanes. 
The manual mode surface control system has been developed to а satisfactory degree 
and the trim servo provides а stable stick force gradient іп the sonic, transonic : 
and supersonic speed ranges tested. Some additional tests пау be required to 
obtain a more desirable stiok force gradient. 


` Much testing on this airplane Нав been for investigation of high speed vibration ог і 
"hugs", Now, the primery "buzz" investigation has been shifted to airplane. 
S/N 53-1791. 


` | 
Roll testing (inertia coupling) continued for the purpose of expanding the іпуеві- | 
igation to cover variations of initial load factor at start of roll; and, also, to ! 
.  imvestigate higher roll rates. These tests are being made with а sideslip signal | 
feed-back to the rudder to obtain augmentation of directional static stability. | 
Preliminary evaluation of data indicates a significant decrease іп sideslip angle р 
and normal acceleration during 360° rolle. 


Tests to determine the buffet boundaries of the airplane were flown and the data 
are presently being analyzed. | 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITY 


+ 


AIRPLANE S/N 53-1787 


Future Activity 
Prograns for additional pilot assist system development testing and 8-10 control 
system component evaluation testing аго being prepared. The roll testing (inertia 


coupling) ів expected to continue until а satisfattory solution to the problem 
18 resolved. 


А progran to establish the buffet boundaries has been assigned for future activity. 
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AIBPLANE S/N 53-1788 


Assienment 


This airplane was assigned to Convair for a period of 5 months commencing in 
February 1955. Its formal statement of flight test assignment as presented in 
CCN MSN 58-4395(159) dated 7 April 1955 is as follows: "То be utilized Гог 
subsonic verification of armament tests and supersonic tests and functional 
development of armaments including hardware and dispersion studies. These tests 
will be conducted up to combat altitude and maximum speed. Utilize for systems 
test of MX-1179 after completion of armament tests above." Convair has divided 
this assignment into віх general test stages to accomplish the required flight 
test operations effectively. Graph №, 6 presents these six stages as program 
med and performed. 


Summary of Activity 


Airplane S/N 53-1788 commenced its flight test program at Holloman AFB on 14 
March 1955. 


CVAC missile and rocket firing programs are now completed. Missile and rocket 
separation characteristics were satisfactory, No effect on engine performance 
was encountered. 


Data has been obtained which is to be used to eliminate the present speed ге- 
etrictions at which the armament mechanism may be used. 


Rocket firings for НАС jump angle computation are scheduled for October and 
November. 


Angle of attack calibrations using the inclinometer method are scheduled, This 
should complete the test program for this airplane. 
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AIRPLANE S/N 53-1791 


Assignment 


This airplane is assigned to Convair for a period of 15 months commencing June 
1955. Its formal statement of flight test assignment as presented in CCN MSN 
58-4395(159) 18: "То be utilized for recheck of Phase I, IY and III plus cooling 
ав it applies to first production light weight model." Convair has divided this 
assigment into seven general flight test stages to accomplish this flight test 
operation effectively. Graph №. 7 presents these stages as programmed and рег- 
formed, 


Summary of Aotivity 


Airplane S/N 53-1791 arrived at Edwards АРВ on 21 June 1955. Test program in- 
flight flutter tests and low speed vibration studies were conducted. The low 
speed, low frequency vibration study was completed on July 27, when the source 
of vibration was found to be a regulator valve. 


The flight flutter tests were continued through September along with buss ine 
vestigations. An additional extension to the engine inlet duct ramp extension 
resulted in cessation of buss, Maximum Mach No. has not yet been reached. 


(Major General Albert Boyd made an Air Force evaluation flight on September 20th. 
There were no aircraft discrepancies on this flight.) 


Flight teste of flutter and buss investigations vith the longer extension of the 
inlet ramp are scheduled to be continued through October. Prior to the Phase II 
flights in the near future, some of the studies to be carried out are for іп- 
vestigation of pilot assist and turn coordination, in flight vibration, interim 
trim servo system, shelly unit compartment pressures, airspeed calibration and 
flight flutter tests with external fuel tanke, 


CONFIDENTIAL 


に ニニ ーー ニー ニー ーー ニー ニニ ニー ニニ ーー ニュー ニー ミー シー ニニ ニニ ニー ニー ニー ニーーー . ... 
ا انهو نے‎ ーー ニニ ニニ ーーーーーー テ ーー テーーー 


ware нова 


ззет-16 


ALBAN CHE М 


10 X tO TO THE '2 INCH 
кғиуғға а EIGER са 


«Е 


Берт 
К Systems: Funet 


is i пеня ыы 
5 Hanar Двор 


| Stabi tity: and: Contro] 
рр] 
= cleat a 
Phase Il ° - 


20% тоз Я тев 
нан | : | | 
! + 


ANALYSIS PAGE 15 

PREPARED BY 22222. seuraat в чим га commoner өл REPORT но 20-8-142-1 

MODEL Р-102 
РАТЕ 3 00% 1955 


СНЕСКЕО БҮ 
REVISED BY 


CONFIDENTIAL 


INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 


AIRPLANE S/N 53-1794 


Assignnent 


This airplane was assigned to бопчаїг for а period of 13 months. Its formal 
statement of test assignment as presented in CCN MSN 58-4395(159) dated 7 April 
1955 ів ав follows: "То be utilised for flight loads determination, operation 
of high pressure pneumatic system and structural integrity demonstration." 
Convair divided this program into eight general flight teat stages to accomplish 
the required flight test operation effeotively, Graph No. 8 presents the eight, 
stages as programmed and performed. 


Summary of Activity 


The first shakedown and Air Force acceptance flight of this airplane was com- 
pleted at Edwards AFB on 25 August 1955. 


The airplane was on a work status throughout September. Its engine was changed 
from a 4-87-41 to а 4-57-Р23. 725. 


„а 


The firet flights of the Flight Test Program are scheduled for early December. 
Prior to that time, installation of test equipment and instrumentation check 
flights will be performed. 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 


AIRPLANE S/N 52-1798 
signnent 


This airplane was assigned to Convair for a period of one month for antenna 
tests. Its formal statement of test assignment аз presented in OCN MSN 58- 
4395(159) dated 7 April 1955 is: "Development and evaluation of flush antenna 
for fire control, СН and L as well as precipitation statio investigation." 


The decision has also been made to develop flight controls for ап 8-month per- 
iod following the antenna tests, Alr Force is cognízant of this decision, but 
16 is not yet reflected in the contract. 


Summary of Activity 


This airplane arrived at БАРВ оп 13 September 1955. The airplane has undergone 
installation of the flight test instrumentation and special antenna equipment. 
Parts and instrumentation for pilot asaist testing are being installed on а non= 
interference basis of the antenna program, 


Testing of the omni-directional and glide path antennas має initiated on 22 
Septenber 1955. 
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INDIVIDUAL AIRPLANE SUMMARY ОР ACTIVITY 


AIRPLANE S/N 52-7994 


Assignment 


This airplane was assigned to Convair for а period of 18 months which commenced 
in Ootober 1953. The test assignment of this airplane vas to demonstrate and 
evaluate the basic flying and operating qualities of the YF-102 airplane. This 
program was authorized by Air Force Contract Ко, AF33(600)-5942, Supplemental 
Agreement Ко. 3. Graph Мо. 10 presenta the six flight test stages that were 
outlined in Convair Report No. 20-8-101 and as performed. 


Summary of Activity 


| 
| 
Airplane S/N 52-7994 began its test program on schedule, Но major mechanical 
malfunctions were noted. A slight modification to the landing gear waa made 
and flutter tests wore in progress. Оп 2 November 1953, on Flight No. 7, the 
airplane crashed"and was removed from the test program. This flight test pro- 
gram was then transferred to airplane S/N 52-7995, the No. 2 ҮР-102 airplane. i 


* Power loss on take-off, Gear-up landing off runway, Convair pilot survived. 
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INDIVIDUAL AIRPLANE SUMMARY ОР ACTIVITIES 


AIRPLANE S/N 52-7995 
Авв ont, 


This airplane was assigned to Convair for a period of 17 months which commenced 
in January 1954. The formal atatement of test assignment for this airplane as 
presented in GCN MSN 58-4395(159) dated 7 April 1955, was as follows: "To be | 
utilized for safety of flight tests, initial power plant performance, cooling, 
pitch and yaw rato damper systems, and pilot relief development. Assume minimum 
flutter investigation and Phase II, which was not accomplished on No. 1 proto- 
type." Convair divided this assignment into six general flight test stages іп 
order to effectively accomplish the required flight test operation. Graph No. 3 
presents the six stages ав originally programmed in Convair Report Bo. ини 
and as performed. 


Summary of Activity. 


Preliminary airplane performance and вігріапе Plight oharacteristics inoluding 
flutter and vibration tests were completed in the early months of this flight test 
program. Stability and control tests continued throughout the program ав a result 
of control system changes made to develop the 8-10 versions. Roll rate studies 
ware accomplished in conneotion with flight characteristics and computer analysis. 


This airplane was the second experimental model and performed its early flights 
with uncambered leading edges and straight wing tips. These were changed to 
oambered leading edges with reflexed tips and later the tips were changed to full 
башһег without reflex. 


Noise levels аб crew stations during ground operations, cookpit појао, radome 

glycol distribution, performance and stability testa, wing fence evaluation, and 

many development tests of the engine components and systems were conducted during 
- the period of 19 months of field operations and 163 flights. 


Contributions to the F-102 program obtained from flight tests of S/N 52-7995 are: 
А, Developed "Yellow Canary" teil fairing. 
В. Demonstrated cambered leading edge of wings. 
C. Obtained information on reflexed and cambered wing tips. 
D. Developed extended nose. 


Results from these items are incorporated іп the 8-10 version of the F-102A 
airplanes, 
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Adxphane S/N 53-1779 
Assignment 


This airplane was assigned to Convair for a period of 4 months which commenced in 
May 1954. The primary purpose of Convair testing was the development testing of 
the pitch and уау demper systems, This test program was authorized by Air Force 
Contract AF33(600)-5942, Supplemental Agreement Мо. 3. Graph Ко. ll presents the 
three flight test stages which were outlined in Convair Report No. 20-8-108, and 
ав performed. 


Summary of Activity ' 


The first. test flight of this program was conducted on 18 May 1954. The flight 
testing proceeded on schedule with dynamic response and stability and control, 
as related to the pitch and yaw damper systems, being the prime considerations. 


lateral stability tests proved satisfactory and the optimum yaw damper gain sete 
tings were obtained. The pitch damping system in ite configuration at the end 
ої the development program did not produce satisfactory damping at all airspeeds 
at both high and low altitudes with a constant gain setting. 


The final flight of this program was conducted on 30 July when this aircraft was 
delivered to Palmiale, California, for modification prior to delivery to Hughes 
Aircraft Company. 
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AIRPIANE S/N 53-1781 


Assignment 


This airplane was assigned to Convair for a period of 14 months which commenced 
in June 1954. The formal statement of flight test assignment as presented in 
Н ССН MSN 5N-4395(159) dated 7 April 1955, із ав follows: “То be utilized for 
| Phase III armament firing, functional tests and development, with normal and 
alternate armament installation." Convair has divided this assignment into five 
general flight test stages in order to effectively accomplish the required flight 
test operation. Graph No. 12 presents these stages as originally programed in 
Convair Report No. 20-8-112 and as performed. 


Summary of Activity 


Armament mechanism operation and structure loads vere partially completed in the 
| early part of the test program and later completed in May. The captive missile 
) loads алд missile launching program were completed ав well аз the 2.75 апа 2.0 
inch rocket programs. The armament tests were generally satisfactory. Flight 
і handling characteristics and stability at combat ceiling with the missile bay ` 
| doors open wap good. 


| This airplane completed its originally assigned flight test task and is currently 
| being modified at the San Diego Experimental Расбогу to а Ding Dong launching 
1 configuration. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1781 ere: А 


А. Information оп separation, dispersion and trajectory of rockets and 
| nissiles, satisfactory. 
| B. Airplanes response to rocket and missile firing, satisfactory. Firing 
| full '10а4 of rockets at maximum altitude caused по “snuffing". 
| 0. Developed АТМ to take care of negative G flight condition. 
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4 


е 5, 8 
Assignment 


This airplane was assigned to Convair for a period of one month to demonstrate 
that the functional characteristics of the production antenna installations were 
satisfactory for communication and navigation equipment for the F-102 airplane. 
The testing was to further correlate flight measurements with antenna model 
studies made at Convair. This testing was authorized by Air Force Contract No. 
АЕ33(600)-5942. The testing undertaken on this airplane is shown on Graph №. ll. 


Зашраху of Activity 5 


Although airplane S/N 53-1782 was scheduled for testing in August 1954, testing 
commenced 28 June 1954, After the initial shakedown flights, instrument cali- 
Ъга Дар wes the firat undertaking. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted cone 
currently with the communications and navigation tests, Satisfactory resulta 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California for modification prior to delivery to Hughes Aircraft 
Company. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1782 are: 


Determined that all antennas are compatible. 

Completed part of the Р-102 antenna specification compliance testing. 
Demonstrated operation of the emergency fuel system, ring type decron 
drag chute and electrical system power controller. 
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Airplane S/N 53-1783 
Assignment 


This airplane is assigned to Convair for a period of 10 months which commenced 
in August 1954. ‘The formal statement of flight test assignment for this airplane 
as presented іп СОН MSN 5N«4395(159) dated 7 April 1955, is as follows: "То be 
utilized for Phase III tests to include cooling problems, ATM refrigeration unit, і 
cockpit air-conditioning, and correction of deficiencies disclosed during Phase І i 
and II, The airoraft may also be used for Pilot Assist System development in ! 
event of difficulties,with airplane S/N 52-7995." Convair has divided this assign- 
ment into seven general flight test stages in order to effectively accomplish the 
required flight test operations. Graph No. 12 presents these віх stages аз orig- 
dnally programmed in Convair Report ZC-8-114, the periods of flight test activity 
on each stage, the future periods of activity currently planned on each stage, and 
the flight time accumulated to dato, 


Sumpaby of Activity 


The original flight test program for S/N 53-1783 was changed considerably. In- 
atrumentation calibration, produotion items, engine and structural cooling, and 
pilot assist phases of the teat program were deleted to permit delivery of this 
aircraft to МАРС in January 1955. Dry air anti-icing, defogging, and catin 
ventilation and pressurization teste were limited to qualitative testing to permit 
delivery to WADC in January 1955. 


An added task of communications and navigation systems testing was completed 
during the second month of the program, These tests were transferred from S/N 
1782. 


Air Force pilote evaluated S/N 53-1783 іп various icing conditions, In numerous 
flights, artificial icing conditions were employed behind tanker type aircraft. 
Preliminary information indicated ва 4вбасфогу performance of thie airplane in the 
icing conditions encountered. The anti-icing tests were completed on 3 May with 

Flight №. 82. Ap a result of the testa in icing conditions vithout wing and tail 
antieicing, the antd-icing equipment has been deleted from the 8-10 airplane with : 
a considerable saving in weight. 


S/N 53-1783 was ferried from WADC to ЕАРВ and arrived at Edwards on 15 May. It is | 
now іп a standby status at Palmdale, California. 


Contributions to the F-102 program obtained from flight tests of S/N 53-1783 are: 


Determined that the F-102 does not require wing and tail anti-ioing. 
Completed antenna specification compliance testing. 

Demonstrated instrument flying characteristics. 

Demonstrated night flying characteristics, 
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| DEFINITIONS 


For purposes of this report, the following definitions apply. 
(1) Contract Flight Time - Based on 8 Hrs/mintenence month. 


| (2) Total Flight Time - Airplane total flight time during the period the 
airplane is assigned to Convair for Flight Testing. : : 


| 
| (3) Productive Flight Time = Flight time during which date in furtherance 

| ої the development test program was obtained. Air Force Phase ІІ testing 
| ‚ је included іп this time, 


| (4) Anticipated Flight Time = Estimate of flight time to be conducted during 
F the coming month. 


| (5) Convair Test = Flights in which the aircraft has taken off with a Convair 
i pilot, іп direet pursuit of fulfilling a portion of the scheduled test ! 
program (includes aborts). Ї 
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CONFIDENTIAL 


INIRODUCTION 


This summary report 18 presented to show the progress to date of the Accelerated 
Development Test Program for the F-102 airplane. Contractual commitments are 
compared with actual a&ccoxplishments on those airplanes currently being flight 
tested by Convair. 


The F-102 Accelerated Development Test Program flight operations conducted by . 
Convair аге proceeding according to schedule, Convair has completed testing on. 
five of the 17 airplanes, which will eventually be assigned to Convair for f: г 
operations. То date, Convair test airplanes have been flown & total of 42 
during 654 flights. 


The periods of individual airplane flight test utilisation and а s 
flight time is presented in Graphs No. 1 and 1А. A summary of 

and flight time to date by individual airplanes is presented 10 Отар 
through 12. A summary of flight time and the general purpose of і 
complished to date en all Convair test airplanes із presented in 
table: 
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Indicates Convair operations complete, (52-7995 replaced 52-7994). 


Indicates airplane has поў yet entered ite Flight Test Program. 
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SUMARI OF FLIGHT TEST ACTIVITIES FOR AUGUST 1925 


Convair test airplanes flew 28.1 hours in 45 flights during August 1955. Of this 
total 25,1 hours in 38 flights were flown towards the accomplishment of the Convair 
Development Test Program. The average productive flight time of the four airplanes 
being tested during August wes 6.4 hours per airplane. Convair flew 44 flights 
and the Air Foroe flew one. 


Flight teet activities of special interest were: 


(a) Airplane S/N 53-1787 flew Flight №. 102 on 5 August with shock wedges 
installed forward of the engine inlet ducts, The wedges proved unsatise 
factory. A Ram Air Turbine test was performed on 18 August during Flight 
№. 107 and а transonic and supersonic tuft study was completed on Plight 
№. 110 on 24 August, 


(Ь) Airplane S/N 53-1788 flew the first flight of the HAC 2.00 Inch Rocket 
Program on 15 August. 


(c) Airplane S/N 53-1791 flew Flight №. 20 on 18 August with an eleven inch 
inlet duct ramp extension which eliminated the buss condition below Mach 1.3. 


(d) Airplane S/N 53-1794 completed its first shakedown flight on 25 August. 
This airplane is scheduled to begin its actual Flight Test Program on 
1 December. 


The current test airplane assignment and test facility assignment is as follows: 


Serie) No. : Location Absignpent 

53-1780 Biwarde АРВ Controls Development 

53-1787 Edvards AFB Stability & Control, Reduced 
53-1788 Holloman AFB Aruanent 

53-1791 Edwards AFB Phase I 

53-1794 Edwards AFB Instrumentation for Test Prog 


А Summary of Convair flight operations during August ів as follows: 


Serial Total Prod. Number of Days Major Ground Work 
Nunbar Sours Бошка шв. Elom dies. 


53-1780 Periodic A & E Inspection 
53-1787 Shock Wedge Installation & 


53-1788 Rocket Tube Mod. & Eng.Shroud 


Inertia Coupling Instrumentatiolk, 


53-1791 Inlet Duct Extension Installation, 


Busz Instrumentation & Pilot 
Assist Activation, 
53-1794 


Totals 45 
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CONFIDENTIAL 


IND 


Airplane S/N 53-1780 
іввікодеві 


This airplane is assigned to Convair Гог а period ої 15 montbs which commenced in 
July 1954. The formal statement of flight test assignment for this eirplane as 
presented in ССН MSN 58-4395(159) dated 7 April 1955, ів as follows: "То be uti- 
lized for Phase III testing of components sub-systems (pneumatic, hydraulic, elec- 
trical, and control) tests and development." Convair has divided this assignment 
into seven general flight test stages in order to effectively accomplish the re- 
quired flight test operation. Graph No. 4 presents these seven stages ав orig- 
inally programmed in Convair Report №. 20-8-112, the periods of flight test 
activity on each stage, the future period of activity currently planned on eech 
stage, and the flight time accumulated to date. 


Summary of Activity 


Stability and control and dynamic response were the primary considerations іп the 
early phases of this test program. This Phase III airplane has been untilized 
primarily for testing and refinement of the control, damping and pilot assist 
systems which will be incorporated in the 8-10 version. Along with this testing, 
dynamo response data has been obtained for development of the Hughes Airoraft 
Company fire control system. 


Some testing of the pneumatio system АТМ power and cooling have been conducted along 
with the pilot assist development tests, 


Control system testing continued on S/N 53-1780 during the month of August. 
Emphasis was placed ou the optimization of the damper and pilot assist systeme and 
turn coordinator evaluation over а greater variety of flight conditions for the 
purpose of establishing initial settings for the F-1024 systems. Conourrently, 
intensive developmental testing bas continued on the pneumatic roll rate limiter 
and on the electronic pitch "g" limiter, Environmental vibration data also wes 
obtained as part of the program to improve rate gyro reliability. 


Future testíng now soheduled for S/N 53-1780 will include further development of 
the roll rate and pitch "g" limiters as well ав an evaluation of reduced force look» 
outs in the elevon system. Pitch damper and pilot assist gain optimisation investi- 
gations and turn coordinator development are also expected to continued. Following 
this, а development program for the improvement of the 8-80 and 8-82 longitudinal 
stability characteristics through the substitution of 8-10 elevons and fuel system 
components is tentatively scheduled. 
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Airplane 5/0 52-1787 


Ansicomant 


This eirplane is assigned to Convair for a period of 12 months which commenced in 
January 1955. The formal atatement of flight test assignment for this airplane as 
presented in CCN MSN 58-4395(159) dated 7 April 1955, 18 ав follow: "Prototype 
tests of reduced weight aircraft. Phase I, II and III." Convair has divided this 
assignment into four general flight test stages in order to effectively accomplish 
the required flight test operations. Graph Мо. 5 presenta these four stages ай 
programmed in Convair Report №. 20-8-118, the periods of flight test activity on 
each stage, and the flight time accumulated to date. Іл the event the original 
program is revised, the future periods of activity will be indicated in addition 
to the above information. 


даеду. of Aotivity 


Phase І performance and preliminary flight characteristics have been ecoomlished, 
preceded by qualitative evaluation of airplane systems and airspeed calibrations. 
Roll rate data have been obtained to substantiate analog computer studies for the 
purpose of establishing roll rate limitations for the subject airplane. Roll rate 
teats are being continued for the purpose of determining the effects of various 
entry conditions and the effecta of increased statio stability (vis sideslip signal 
feedback to the rudder) on the roll coupling problem, 


Mach of the testing on this airplane has been devoted to an investigation of high 
speed vibration or "busz", Many changes in airplane configuration have been made 
іп search of the source of this disturbance, The primary tuss investigation program 
has пом been shifted to S/N 53-1791. S/N 53-1787 will support the investigation on 
а secondary basis. 


During the month of June Air Force Phase II testing was completed, and the buzz 
atudies continued. 


This airplane confirmed the performance predictions Гог the 8-10 airplane. The 
manual mode system bas been developed to a satisfactory degree, and tests for refine- 
ment of the trim servo and Pilot Assist system are being continued, During the 
month of August an operational oheck of the Ram гіт Turbine Unit also was completed. 


А program to establish the buffet boundaries has been assigned for future activity. 
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INDIVIDUAL АТВЬБАН2 SUMMARY OF ACFLVTYY 
(бог А лед) 


Airplane S/N 53-1768 


Аво 4 лшел% 

This airplane was assigned to Convair for a period of 5 months commencing іп 
February 1955, Тһе Горца] зізієшею ої flight Vest assignment for this airplane 
as presented іл CON MON 55-4395 (159) dated 7 April 1955, is ac follewe: "Io be 
utilised for subsonic verification of armament tests und supersonic tests and 
functional development of armament including hardware and dispersion studies, 
These teats will be conducted up to combat alvitude and maximum spesd, Utilize 
for syatems test of MX-1179 after completion of armament tesis above." Convair 
has divided this assignment into six general test stages in order to effectively 
accomplish the required flight test operations. Graph No. 6 presents these гіх 
stages аз originally programmed in Convair Report No. 20-8-119, the periods of 
flight test activity оп each stage, the future periods of activity presently 
planned on each stage, and the flight time accumulated to date. 


Summary of Activity 


Airplane S/N 53-1788 was ferried to Holloman Air Force Base оп 22 February 1955. 
It commanced the actual Flight Test Program on 14 March 1955. 


CVAC missile and rocket firing programs have been conducted and are now соп- 
sidered complete, Тһе misaile and rocket separation characteristics appeared 
satisfactory under the test conditions and no effect on engine performance vas 
encountered. 


Data which is to be used to eliminate the present specd restrictions at which 
the armament mechanien may be used has been obtained. 


“Fast acting armament gear checke and captive missile air loads tests have been 
conducted. From the preliminary analysis it appears that the results are within 
the limite expected, 


The Strike Camera installation evaluation and the collection of data for the 
НАС Captive Missile Program took place in Auguat and are scheduled to continue, 
Ground engine starts without external electrical sources and angle of attack 
calibrations are scheduled to bo performed before the end of the test period. 
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77 QE МИ 


Mil ane S/N 53-1 194 
Авдар 


This airplane is assigned to Convair Гог а period of 15 months commencing June 1955. 
The formal statement of flight test assignment as presented іп ССК MSN 1101047 із: 
"То be utilized Гог recheck ої Phase I, ТІ and 111 plug cooling as it applied to 
the first production light weight model." Convair has divided this assignment into 
seven general flight test stages, in order to effectively accomplish this flight 
test oparation. Graph Мо. 7 presente these stages as originally programmed in 
Convair Report No. 20-8-120, the periods of flight test activity on cach stage, 

the future periods of activity currently planned on each stage, and the flight 

time accumulated to date. 


Sumearr of sotivity 


Airplane S/N 53-1791 arrived at Edwards Air Force Base оп 21 June 1955. After five 
shakedow flights, it commenced ita flight test on 30 June. During the first month 
of the Test Program in flight flutter tests and low speed vibration studies were 
conducted. The low speed lov frequency vibration study мав considered complete on 
July 27, when the source of the vibration was determined to be 4 regulator valve. 


The flight flutter tests were continued through August along with buss investiga- 
tions. Ап extension added to the engine inlet duct ramp resulted in increasing 
the Mach number at which buzz was first encountered. 


Flight tests of flutter and buzz investigations with a longer extension of the 
inlet ramp are acheduled to be continued through September. Investigation of Pilot 
Assist and turn coordination, dive brake effectiveness, performance with wing 
fences removed, рове wheel door air loads, and afterburner nozzle actuator temp- 
eratures are some of the studies scheduled to be carried out in tho futuro. 
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INDIVIDUAL AIRPLANE SUMMARY OF ACTIVITIES 
(Continued) 


Airplane S/N 53-17 


nt 


This airplane was assigned to Convair for a period of 13 months. The formal state- 
ment of test assignment for this airplane as presented in СОН MSN 58-4395(159) 
dated 7 April 1955 was as follows: "To be utilized for flight loads determination, 
operation of high pressure pneumatic system and structural integrity demonstration," 
Convair divided this program into six general flight test stages in order to effeo- 
tively accomplish the required flight test operation. Graph Ко, 8 presents the six 
stages ав programmed. 


Summary of Activity 


This airplane arrived at EAFB on 16 August 1955. The first shakedown and Air Force 
acceptance flight was completed on 25 August. 


The first flights of the Flight Test Program are scheduled for early December, 
Prior to that time installation of test equipment and instrumentation check flights 
will be performed. 


CONFIDENTIAL 


ul T ам шинэ 7 DU 7 TT 
ШЕ МУ Ч ACTIVITY | | . ; 
за. 
! | ! ! . N t 

] 


| ' ' 


аа ИЕБИ 


d e 1198 i БЕСІ 
DJ F MA Mid J A 8.0 N DIF M'A MJ J 


ЖЭ 
ーーー өшіге > = 100 Bours, 


и. | bolo] 


| 
| 
| 
| 


. 
. | uu | | | ра | Plight Ting | | 
нг | | | : 「 リ ーー レー gentrast |! i 
а e Er і 2 ' -- чув о 
| t E и : 


ーー で ーー ター  Pregint'iwe , 
Бэлэн х ОЙ ЫД . 


' I | | | | 


ANALYSIS 
PREPARED ВУ 
CHECKED ВУ 
REVISED BY 


Pa 


REPORT NO. 


CONFIDENTIAL 


CONFIDENTIAL 


MODEL 
DATE 


17 

20-8-142 
F-102 

2 Sept 1955 


PAGE 18 


ANAL YSIS. 

PREPARED BY > m N ovd = REPORT мо 20-8-142 
CHECKED BY SAN DEG monet Р-102 
REVISED BY ОАТЕ 2 Sept 1955 


CONFIDENTIAL 
= GE ACTIUITI 


Airplane S/N 52-7994 


AssigpBant 


This airplane was assigned to Convair Гог a period of 18 months which commenced 
in October 1953. The test assignment of this airplane was to demonstrate and 
evaluate the basio flying and operating qualities of the YF-102 airplane. This 
program was authorised by Air Force Contract No. AF33(600)-5942, Supplemental 
Agreement №. 3. Graph Mo. 10 presents the six flight test stages that were 
outlined in Convair Report №. 20-8-101, 


Summary of Activity 


Airplane S/H 52-7994 began its test program on schedule. No major mechanical 
malfunctions were noted. А alight modification to the landing gear was made 
and flutter tests were in progress. Оп 2 November 1953, on Flight No. 7, the 
airplane crashed and was removed from the test program. This flight test pro- 
gram was then transferred to airplane S/N 52-7995, the No. 2 ҮР-102 airplane. 
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Шор, AIRPLANE SMART OK ACTIVATING. 


Airelene S/N 52-7995 
Ataignment 


This airplane was assigned to Convair for a period of 17 months which commenced 
in January 1954. The formal statement of test assignment for thia airplane as 
presented in CON MSN 50-4395 (159) dated 7 April 1955, was ав follows: "То ђе 
utilized for sefety of flight teats, initial power plant performance, cooling, 
pitch and yaw rate damper systems, and pilot relief development. Assume minimum 
flutter investigation and Phase II, which was not accomplished on №. 1 proto- 
type." Convair divided this assignment into six general flight test stages in 
order to effectively accomplish the required flight test operation. Graph No, 3 
presents the six stages ае originally programmed in Convair Report No. 20-8-103, 
and the periods of flight test activity on each stage. 


Summary of Activity 


Preliminary airplane performance and airplane flight characteristics inoluding 
flutter and vibration tests were completed in the early months of this flight test 
program, Stability and control tests continued throughout the program as a result 
of control system changes male to develop the 8-10 versions. Holl rate studies 
were accomplished in connection with flight characteristics and computer analysis. 


This airplane was the second experimental model and performed its early flights vith 
uncambered leading edges and straight wing tips. These were changed to cambered 
leading edger with reflexed tips and later the tips vere changed to full camber with- 
out reflex. From a qualitative point of view, the cambered wing tips have not had 
an appreciable effect on the performance ог stability characteristics of the віг- 
craft. 


Ап extended nose was evaluated and several tail cone configurations vere compared, 
the enlarged elevon fairing being one of them. Some variations were made to the 
elevon fairing during the tests and this along with the extended nose were incorp- 
orated into the production models of the airplane. 


Noise levels at crew stations during ground operations, cockpit noise, radome glycol 
distribution, performance and stability tests, wing fence evaluation, and many 
development tests of the engine components and systems were conducted during the 
period of 19 montha of field operations. 


The final flight of the test program vas flown on 1 July and the airplane vas ferried 
to San Diego on 8 July pending assignment. It completed 163 flights during the test 
programs. 
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Aimbane S/N 53-1779 
Assignment 


This airplane was assigned to Convair for a period of 4 months which commenced in 
May 1954. The primary purpbse of Convair testing wae the development testing of 
the pitch and yaw damper systems. This test program was authorized by Air Force 
Contract АР33(600)-5942, Supplemental Agreement No. 3. Graph No. ll presente the 
three flight test stages which ware outlined in Convair Report №, 20-8-108, 


Summary of Activity 


The first test flight of this program was conducted on 18 May 1954. The flight 
testing proceeded on schedule with dynamic response and stability and control, 
as related to the pitch and yaw damer systems, being the prime considerations. 


lateral stability tests proved satisfactory and the optimum yaw damper gain set- 
tinge were obtained. The pitch damping system in ite configuration at the end 
of the development program 414 not produce satisfactory damping at all airspeeds 
at both high and low altitudes with a constant gain setting. 


The final flight of this program was conducted on 30 July when this aircraft was 
delivered to Palmdale, California, for modification prior to delivery to Hughes 
Aircraft Company. 
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Acsignment 


This airplane was assigned to Convair for a period of 14 months which commenced 
in June 1954. The formal statement of flight teat assignment as presented in 


CCN MSN 5N-4395(159) dated 7 April 1955, is as follows: "То be utilised for 
Phase III armament firing, functional tests and development, with normal and 
alternate armament installation." Convair bas divided this assignment into five 
general flight test steges in order to effectively accomplish the required flight 
test operation, Graph Но. 12 presents these stages as originally programed іп 
Convair Report Ho. 20-8-112, 


Summary of Activity 


Armament mechanism operation and structure loads were partially completed in the 
early part of the test! program and later completed in May, The captive missile 
loads and missile launching program were completed ав well as the 2.75 and 2.0 
inch rocket programs. The armament teste were generally satisfactory. Flight 
handling characteristics and stability at combat ceiling with the missile bay 
ddors open was good. 


This airplane completed its originally assigned flight test task and ів currently 
being modified at the San Diego Experimental Factory to а Ding Dong launching 
configuration. 
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Airplane S/N 52-1782 
Assignment 


This airplane was assigned to Convair for a period of one month to demonstrate 
that the functional characteristics of the production antenna installations ware 
satisfactory for communication and navigation equipment for the F-102 airplane. 
The testing was to further correlate flight measurements with antenna model 
studies mide at Convair. This testing was authorized by фіг Force Contract No. 
АРЭ3(600)-5942, Тһе testing undertaken by this airplane ів shown on Graph №. ll. 


Summary of Activity ` 


Although airplane S/W 53-1782 was scheduled for testing in August 1954, testing 
commenced 28 June 1954. After the initial shakedown flights, instrument cali- 
brating was the first undertaking. Performance, communications and navigation 
data were obtained in July. Compressor stall investigations were conducted сопе 
currently with the communications and navigation tests, Satisfactory results 
were obtained from these functional tests of the equipment. 


The test program was completed on 18 August 1954, when the aircraft was delivered 
to Palmdale, California for modification prior to delivery to Hughes Aircraft 
Company. 
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ТЫ в airplane is assigned to Convair Гог а period of 10 months which commenced 
із August 1954, The formal statement of flight test assignment for this airplane 
as presented іп CCN MSN 58-4395(159) dated 7 April 1955, ів ag follows: “То be 
utilized for Phase III tests to include cooling problema. ATM refrigeration unit, 
cockpit air-conditioning, and correction of deficiencies disclosed during Phase I 
and 11. The aircraft шау also be used for Pilot Assist System development іп 
event of difficulties with airplane S/N 52-7995." Convair has divided this assign- 
ment into seven general flight test stages in order to effectively accomplish the 
required fiight test operations. Graph №. 12 presents these six stages as orig- 
inally programmed in Convair Report 20-8-114, the periods of flight test activity 
on each stage, the future periods of activity currently planned on each stage, and 
the flight time accumulated to date. 


Зара of Activity 


The original flight test program for S/N 53-1783 маз changed consideratly. Ine 
strumentation calibration production items, engine and structural cooling, and 
pilot assist phases of the test program were deleted to permit delivery of this 
вігогагі to МАРС in January 1955. Dry air anti-icing, defogging, and сама 
ventilation and pressurization tests мего limited to qualitative testing to permit 
delivery to WADC in January 1955. 


An added task of communications and navigation systems testing was completed 
during the seoond month of the program. These teste were transferred from S/N 
1782. 


Air Force pilote evaluated S/N 53-1783 in various icing conditions. Іа numerous 
flights, artificial icing conditions were employed behind tanker type aircraft. 
Preliminary information indicated satisfactory performance of thie airplane in the 
icing conditions encountered. The anti-icing tests were completed on 3 May with 
Flight №. 82. As а result of the tests in icing conditions without wing and tail 
antieicing, the anti-icing equipment hes been deleted from the 8-10 airplane with 
a considerable saving in weight. 


S/N 53-1783 was ferried from WADC to БАРВ and arrived at Edwards on 15 May. It is 
now in a standby status at Palmdale, California. 


CONFIDENTIAL 


=== 111213 н 
hh TT 


Insirimerta ion Calibre 
3 Ду м n d ا‎ | 
3 6186, cabin veri > ән beleted (в) 
шин 
Engine & structural ーーー 
Г, 
шилд шүүгээ 


cations & Hevig 
on cU 


| à 
b. nei n ра. ht 


2 16444 to рай аи p of AVC to Маро Jan, 1955. 
i-ioing, сі вкш” Tam: d » 
ا‎ a- ва. ead. + tests. 


permit еі very te Аа «аа. 1955. 
ed to orig 5 + пити + tent аге ым Hen | 
МАС рег 


Er is Airplane в/н kaa 


| 
I 


А 
—- ーー ーー マーー キ ー ーー トー 


і 


: г: 
, | 
H . دس م‎ 
Ї i 
Н ! 


> 


ANALYSIS С О М VAI R [4 


PREPARED ВУ Шы» ды, НЕРОНТ МО 
СНЕСКЕО ВУ “ам DIE MODEL 
REVISED BY DATE 


CONFIDENTIAL 


Report №. 20-8-512-22 covering week ending 31 July, 
Report №. 20-8-512-23 covering чеек ending 7 August, 
Report №, 20-8-512-24 covering week ending 14 August, 
Report №. 20-8-512-25 covering week ending 21 August. 
Report Ко. 20-8-512-26 covering мвек ending 28 Auguat。 


CONFIDENTIAL 


30 
20-8-142 
Р-102 

2 Sept 1955 


ANALYSIS РАС 31 
PREPARED BY S е ы Yum E REPORT NO 20-8-142 
CHECKED BY hb pt MODEL Ү-102 
REVISED BY DATE 2 Sept 1955 


CONFIDENTIAL 


For purposes of this report, the following definitions apply. 
(1) Contract Flight Time ~ Based on B Hrs/maintenance month, 


(2) Total Flight Time = Airplano total flight time during the period the 
airplane is assigned to Convair for Flight Testing. 


(3) Productive Flight Time - Flight time during which date in furtherance 
of the development test program was obtained. Air Force Phase II testing 
ів included in this time. 


(4) Anticipated Flight Time = Estimate of flight time to be conducted during 
the coming month. 


(5) Convair Test ~ Flighte in which the atroraft has taken off with a Convair 


pilot, in direct pursuit of fulfilling & portion of the soheduled test 
program (includes aborts). 
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abstract 


The inherent stability provided by the 40% increase in vertical tail 
area is sufficient to eliminate any roll restrictions because of inertial coup- 
ling dangers. These roll tests show that the test airplane has less inertial 
coupling effects and better handling and general flying iquglities than the 
standard F-102A with the sideslip feed-back operating. The 100% relia- 
bility of the large tail is much more desireable than the small tail with a 
зідезіїр feed-back which does not incorporate a satisfactory safety device. 
The performance of the airplane has not been perceptibly changed. An 
aileron restriction of 10 degrees (total deflection) brought about structural 
considerations is adequate for operational requirements of the clean air- 
plane. Aileron requirements for spin recovery and asymmetric load соп- 
ditions, however, were not determined. ! 
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introduction 


This Technical Note presents an evaluation of 
the rolling characteristics of the F-102A with a 
40% enlarged vertical stabilizer. These flight tests 
were conductéd under the authority of the Com- 
mander, Air Force Flight Test Center, at the request 
of the Air Research and Development Command. 
The tests were accomplished at Edwards Air Force 
Base from 11 January to 24 February 1956. Fifteen 
flights totaling 12 hours and 5 minutes were re- 
quired in the F-102A airplane USAF Мо. 53-1813 
to complete the evaluation. The evaluation pilots 
were: J. S. Holtoner, Brig. General, USAF; H. A. 
Hanes, Colonel, USAF; В. M. Baker, Colonel, USAF; 
Е. К. Everest, Lt. Colonel, USAF; R. І. Stephens, 
Major, USAF; S. R. Childs, Major, USAF; R. M. 
White, Captain, USAF. 

'The F-102A airplane USAF No. 53-1813 is a 
standard production F-102A except that it has a 


"glove fit" vertical|stabilizer which increased the 
area from 68.33 to 95.14 square feet. The test air- 
plane does not havé a production “yoke” stick but 
the total aileron available is 14 degrees, the same as 
a production airplane. The test airplane was pow- 
ered by a J57-P-41 trimmed- -up to simulate a J57-P-23 
engine. All other F-102A aircraft have J57-P-23 en- 
gines installed. The engine start gross weight of the 
airplane was 27, 640 pounds with a cg of 29.6% 
MAC. The enlarged vertical stabilizer is quoted as 
increasing the airplane gross weight by 166 pounds. 
The control system! is a standard F-102A control 
system which includes a yaw damper, and a turn 
coordinator. The pitch damper was installed but 
inoperative during these tests. Telemetering facili- 
ties were used to obtain airplane response and con- 
trol position data and for ground monitoring dur- 
ing the test flights. Performance data was obtained 
by photopanel. | 

The limitations for this evaluation described Бу 
the contractor are аў follows: 


| 
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ROLL LIMITATIONS: 


m Abrupt roll maneuvers are limited to altitudes in excess of 
12,000 feet. 


Ш Roll maneuvers may be performed with maximum available 
aileron and to 2 to 3 degrees of ‘critical elevator. 


AIRSPEED LIMITATIONS: 


T 
| 
i 


m Maximum airspeed, clean configuration: 450 knots IAS or 1.25 
Mach number, whichever occurs first. 


и Maximum airspeed, gear down: 240 knots IAS. 


t 


LOAD LIMITATIONS: 


ў 
W Normal load factor — Symmetrical +3.59 —1.89 — Asymmet- 
tical +3.0g 一 1.0g. 1 


Ш Lateral load factor —0.59 (This restriction тау be lifted as 
data is obtained and апа[ухеч).: 


Ш roll evaluation 


Inertial coupling effects in rolls have been re- 
duced in thé F-102A airplane with the enlarged 
vertical tail area so that no divergence in sideslip 
is encountered. Several two and three turn con- 
tinuous rolls were made and the data shows the 
sideslip angle did not diverge during these rolls. 
The effect of elevator deflections. were checked dur- 
ing the rolls and the increase in sideslip angles was 
negligible. The maximum sideslip angle encountered 
during these tests was 6.5 degrees at 15,000 feet and 
0.62 Mach number. 

The directional stability provided by the en- 
larged vertical tail is better than (аг of the stand- 
ard Е-102А with sideslip feed-back operating. Ас 
35,000 feet and 0.77 Mach the test airplane rolled 
185 degrees per second with 13 degrees of aileron 
and maximum sideslip of 6.0 degrees. The standard 
F-102A under similar flight conditions, with side- 
slip feed-back operating, rolled 170 degrees рег 
second with 15 degrees of aileron and maximum 
sideslip angles of 5 со 9 degrees. 

The contractor maintains that the strüctural 
loads incurred with a "glove fit" tail approach the 
limit loads in rolls with full aileron deflection аг 
low altitudes and high airspeeds. Ап aileron restric- 
tion of 10 degrees instead of present 14 degree (total 
aileron deflection) has been recommended by the 
contractor to prevent conditions which might result 
in structural failure. А 10 degree aileron limitation 
has little effect on the roll capabilities at low air- 
speeds. In the power approach configuration at 180 
knots, there is little decrease in roll rate experienced 
with decrease in aileron deflection from 14 degrees 
to 10 degrees, The time required to roll through 30 
degrees of БайК angle is .70 seconds with 14 degrees 
aileron and .83 seconds with 9 degrees aileron. The 
roll capabilities at higher speeds are reduced with 
а 10 degree айегоп limitation so that at 15,000 feet 
and 0.53 Mach number the maximum. roll rate is 
reduced from' 150 degrees per second to 110 degrees 
per second. Ас 0.81 Mach number, the maximum 
roll rate is reduced from 205 degrees per second 
to 180 degrees per second. The time со roll through 
100 degrees of bank angle using 13 degrees of 
aileron was 0.95 seconds at 15,000 feet and 0.62 


Mach number. Under the same conditions of speed 
and altitude, 1.05 seconds were required for 100 
degrees of bank angle using 10.2 degrees of aileron. 
The amount of aileron obtainable decreases with in- 
crease of IAS at low altitudes зо chat 14 degrees of 
aileron is available ас 180 knots IAS and only 10.5 
degrees is available] at 480 knots. With a limitation 
of 10 degrees, the} maximum aileron available ас 
high speed would ‘undoubtedly be reduced further. 
The aileron requicements for spin recovery or asym- 
metrical load conditions are unknown. 

Presently being considered by the contractor is 
non-linear aileron force-deflection gradient such that 
the gradient is essentially constant to 10° aileron 
deflection and jumps to a higher constant gradient 
for the range of 10| то 14 degree total deflection, 

Rolls were accomplished at 180 knots LAS with 
gear down at 12,000 feet. These rolls were made 
through approximately 120 degrees change in bank 
angle (60 to 60 degrees). The yaw damper and turn 
coordinator were Operating during these rolls. In 
these rolls the roll fate tends to a constant value 
at large aileron angles possibly because of increasing 
sideslip angles (approaching five degrees) and 1055 
of aileron effectivéness. The data is presented in 
Figure 1, Appendix I, and the roll data is listed in 
‘Table 1 of Appendix I. 

Rolls were accomplished i in the cruise configura- 
поп ас 15,000 feet i in the speed range of 0.53 to 0.95 
Mach number. Rolls were made through 120, 360 
and 720 degrees change in bank angle. The 720 de- 
gree rolls were made to determine if any adverse 
effects occurred in {continuous rolls. The roll time 
histories in Figures 6 through 8, Appendix I show 
that the sideslip angle reached a peak in approxi- 
mately 1 second ай4 did not reach a steady state 
response at time of recovery. In most 360 degree 
rolls the sideslip angle reached a peak in 1 second 
and a second slightly higher peak occurred during 
recovery. The maximum sideslip angle obtained dur- 
ing all of the roll, tests was 6.5 degrees in а two 
turn roll with 175 degrees per second rate of roll at 
0.62 Mach number апа 15,000 feet altitude. Elevator 
deflections. of 2.5 degrees up to 1.25 degrees down 
were made during the rolls. The effects on sideslip 
angle were not noticeable. The roll characteristics 
are presented in Figure 2, Appendix I. The sideslip 
angles are negligible іа, rolls using up to 10 degrees 
of aileron deflection and vary from 1 to 6.5 degrees 


with 10 to 14 degrees of aileron deflection. These 
rolls are presented in tabular form in Table 2, Ap- 
pendix І. - 

Rolls were accomplished ас 0.77, 0.92 and 41.12 
Масћ number ас 35,000 feet from wings level 
through 360 degrees or more. Time histories of 
some typical rolls.are presented in Figures 9 through 
13, Appendix І. These rolls show the characteristic 
of the sideslip angle is not divergent during one to 
four continuous rolls. This data shows that the in- 
herent stability of the aircraft is sufficient to be free 
of inértial coupling dangers. Elevator deflections of 
2.5 degrees up (A/C nose up) to 1.4 degrees down 
were made during these tests and the data did not 
show any appreciable increase in sideslip angle. 
The roll characteristics are presented in Figures 3 
through 5, and Table 3, Appendix I. 


dynamic lateral-directional 
stability 


The dynamic lateral-directional stability char- 
acteristics of this airplane are excellent with the yaw 
damper and turn coordinator operating. It requires 
1.0 to 1.5 cycles for the oscillations to completely 
damp out. With the yaw damper off the oscillations 
damp out very slowly and. do not meet Air Force 
Specifications, although the conditions encountered 
are not dangerous. The tests were accomplished at 
35,000 feet at 0.77, 0.92 and 1.12 Mach numbers. 
Тһе data is presented as time histories in Figures 14 
through 16, Appendix І. 


static directional stability 


Тһе airplane has satisfactory static directional 
stability. It requires right rudder and left aileron 
to produce a lefr sideslip. The static directional 
gradient of this airplane with the enlarged tail is 
about 2 degrees of rudder per 1 degree of sideslip 
and the rudder area is 1130 square inches. The 
YF-102A had a rudder area of 1383 square inches 
and 1 degree of rudder produced 1 degree of side- 
slip. The rudder area of the standard F-102A is 
1070 square inches. 


The static directidnal tests were conducted at 
altitudes of 12,000 and 35,000 feet with the yaw 
damper and turn coordinator operating. The pilot 
attempted to obtain full rudder deflection during 
the tests but was not able to because the “q” box is 
scheduled to limit rudder deflection with ча" The 
data is presented in Figures 17 and 18, Appendix 
І. These plots show the rudder effectiveness and 
the maximum rudder| deflections for the speeds 
presented. ў 


! 
| 
performance evaluation 


The climb perforínance of the test aircraft is 
essentially the same a$ obtained on the Phase II 
YF-102A airplane. The effects of the large tail on 
climbs are within the|limit of test accuracy. Two 
Check climbs at maximum power were made to 
altitudes above 53,000 feet. The data obtained below 
45,000 feet is not valid for comparison purposes 
because the speed schédule as flown at lower alti- 
tudes was much greater than the recommended 
climb speed schedule. |Тће climb data 15 corrected 
to the same standard thrust used for the Phase П 
tests (AFFTC-TR-55- 31). The data-is presented in 
Figure 19, Appendix і with the Phase П data іп- 
cluded as dashed lines! for comparison. 

Maximum level flight speeds obtained at 37,000, 
44,000 and 51,000 feet indicated a very slight change 
from those of the aircraft with a small tail. The 
differences, however, are within the limits of test 
accuracy. This data is! presented in Figures 20 and 
21 as drag versus Mach number and drag coefficient 
versus Mach number. | 

Тће engine used for these tests was а )57-Р-41 
trimmed-up to simulate а J57-P-23 engine, as was 
done in the Phase П program. The static thrust run 
indicates slightly less thrust at maximum and mili- 
tary power for static Conditions than was obtained 
during the Phase П program. The thrust coefficient 
is also less than the earlier test and is presented in 
Figure 22, Appendix li 


conclusions 


It is concluded that: 


recommendations 


it is recommended that: 


| 
m No roll limitations are required because |оҒ inertial coupling effects. 


Ш The roll capabilities with the increased area tail meet the roll requirements 
to perform operational and non-operational type maneuvers. 

W The directional апа roll-coupling stability of the aircraft has been improved; 
however, the requirement for the yaw damper and turn coordinator still exists. 
Ш The performance of the airplane has поў been appreciably affected as there 
is negligible change in ceiling and maximum speed. 

Ш A restriction of 10 degrees (total) aileron deflection has been requested by 
the contractor to prevent structural failure of the enlarged tail. This restriction: is 
acceptable for normal operation providing the pilot is able to obtain 14 degrees 
(total) aileron deflection for emergency conditions. At present the aileron require- 
ments for spin recovery and asymmetric load conditions are unknown, 


m The increased area tail be included on all F-102A aircraft. 

Ш This change be incorporated prior to delivery of any F-102A aircraft to using 
agencies. 
Ш Spin requirements and asymmetric conditions be investigated as soon as 
possible to determine the aileron requirements for all flight conditions. 

@ An investigation be made to determine the aileron restriction with "q'' and 


Mach number to satisfy structural limits. | 


ки 


discussion 


The elevons of the Е. 102А аігрісіпе perform а 
dual function by operating differentially as ailer- 
ons and in unison as elevators. Total aileron was 
computed by taking the algebraic summation of 
the elevon positions with down elevon considered 
negative. The direction lof aileron (left or right) 
was chosen according to the direction it tends to 
make the aircraft roll. The time history plots in 
this Appendix have beén presented as one half 
of the total aileron displacement. it is not the trace 
of a single elevon. 

Elevator displacement is the average of the 
two elevons with up deflection tending to cause the 
aircraft to pitch up. Thé elevator deflections pre- 
sented in the time history Plots in this Appendix 
show the elevotor deflections from trim апё аге 
not absolute values of elevotor position. 

The sideslip angle, as presented, indicates the 
opposite of yaw angle las measured with a yaw 
vane installed on the nóse boom. 

The climb and level flight performance data 
were corrected to standard conditions in the same 
manner as outlined in AFFTC-TR- 55-31, the Рћазе ІІ 
report оп the YF-102A. The engine used for these 
tests (also for the YF:102A) was а Ј57-Р-41, 
trimmed-up to simulate а J57-P-23 engine. 
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Figure Мо. 11 
AILERON ROLLS 
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Figure Мо. 12 
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Figure Мо. 13 
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FIGURE 20 LEVEL FLIGHT РЕКЕОКМАКСЕ 
CORRECTED THRUST vs MACH НО. 
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Е-102А. USAF NO. 53-1813 


EVALUATION ОЕ ENLARGED VERTICAL STABILIZER 
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NOTICES 


When Government drawings, specifications, or other 
data are used for any purpose other than in connection 
with a definitely related Goverument procurement 
operation, the United States Government thereby incurs 
no responsibility nor any obligation whatsoever; and the 
fact that the Government may have formulated, furnish- 
ed, or in any way supplied the said drawings, specifica- 
tions, or other data, is not to be regarded by implication 
or otherwise as in any manner licensing the holder or 
any other person or corporation, or conveying any rights 
or permission to manufacture, use, or sell any patented 
invention that may in any way bo related thereto. 
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FOREWORD 


This report presents results of the F-102A Compressor Stall Fix Development 

flight test program. Test plans for this program, Convair Report GD/ C-AYC-69-003, 
were prepared in accordance with findings of the compressor stall investigation 
program reported in Convair Report GD/C-BHF-69-O01, July 1969. Seven engine inlet 
duct configurations were evaluated using aircraft Р-102 А Serial Number 56-1151. 
Only one engine modification was evaluated оп a by-product basis, because engine 
responsibility was transferred to OCAMA &fter program start апа authorization from 
ОСАМА to continue the engine fix evaluation is still pending. Due to the large 
quantity of information obtained during the compressor stall fix development 
program, this report was prepared in two volumes; Volume I containing the analysis 
and summary information, with the bulk of substantiating data presented in Volume 
TI. : 


Under authority об SAAMA Contract Number AF-h1608-69-C-218l, Work Statement 
Request УЕ-06, flight tests were conducted from 21 July through 20 October 1969. 


General Dynamics/Convair, San Diego, California, was assigned prime responsibility 
in areas of aircraft maintenance, theoretical analysis, test program, coordination, 
instrumentation, data collection, data analysis and reporting. The Aero Propulsion 
Lab at Wright-Patterson AFB provided an assist by generating specific engine stall 
data for sea level conditions. During the test program, maintenance and support 
were also provided by the following bases: | 


Tyndall AFB, Florida Ellington AFB, Texas 
Nellis AFB, Nevada MacDill AFB, Florida 
Iuke AFB, Arizona ў Edwards АРВ, California 
Kirtland AFB, New Mexico Barksdale AFB, Louisiana 
Webb AFB, Texas Onterio AFB, California. 


This work was administered under direction of J. L. Tubbs, Project Engineer for 
Service Engineering Division, Directorate of Materiel Management, San Antonio Air 
Materiel Area, Kelly Air Force Base, Texas. 
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ABSTRACT 


This report presents results of the flight test program to evaluate several 
engine inlet duct modifications and to evaluate on a by-product basis an 
engine modification for the purpose of minimizing the occurrence of F-102/J-57 
compressor stalls. 


The engine modification consisted of increasing the first stage turbine nozzle 
area (A5) by 3%. The modification increased the compressor stall margin 
substantially at the higher Reynolds Number Index, and this increase improves 
the engine tolerance to ice crystal ingestion. It has little or no effect at 
the low Reynolds Number Index where additional margin is needed. 


A total of seven engine inlet duct configurations, in addition to the clean 
baseline duct, were evaluated. The most effective modification to reduce 
weather induced compressor stalls consisted of an aft horizontal vane installed 
at б degrees nose-up relative to water line, plus an outboard strake in both left 
&nd right ducts, placed ahead of the horizontal vane. The proposed engine stall 
modifications still require evaluation, however, it is recommended that: (1) 
engine A5 агеа be increased аз tested, or perhaps as later improved, and (2) the 
labove specified duct modification be incorporated in all F-102 aircraft to 
minimize the occurrence of weather induced compressor stalls. | 


1.0 DISCUSSION 


The Е-102А/ J57-P23A compressor stall investigation program, Reference A, was 
initiated following increasing frequency of Е-102А compressor stall reports. 
In certain cases, these stalls contributed to major accidents. Of the three 
fighter aircraft with 4-57 engines, the F-102 experienced more compressor 
stalls. Revision of operating procedures, i.e., avoidance of severe storms 
reduced incidents, but the problem was still of such magnitude that it was 
investigated by the Air Force. From this investigation, it was deemed 
necessary to instrument an F-102/J-57 and conduct tests to determine causes 
of engine stalls and to recommend corrective action. This resulted in 
authorization of & compressor stall ground and flight test program under 
authority of SAAMA Contract Number AF-41608-68-C-0132, Work Statement 
Request 0012, Amendment AC titled "F-102 Compressor Stalls". Work on this 
program was started 7 April 1968. This program was completed on 9 February 
1969 and was reported in Reference А, Results of this investigative ground 
and flight test program described above resulted in initiation of the test 
program covered by this report. 


The purpose of this report is to present results, conclusions and recommenda- 
tions of the test program conducted to evaluate several engine inlet duct 
modifications and one engine modification with the purpose of mane 
Е-102 compressor stalls. 


During the course of the program, seven engine inlet duct modifications, in 
addition to the clean inlet duct, were tested. Convair engineering drawings 
FT 11-6802}, ЕТ 11-68025, sheets 1 and 2, and FT 11-68027 were the basic 
drawings used to modify the aircraft for the seven duct modifications. Figures 
7, 8, 9, 12, and 14 illustrate the components used in the duct modifications. 


Test flights were conducted 21 July through 20 October 1969, on Е-102А airplane 
S/N 56-1151. Other highlights аге shown in Program Milestones, Table I-1. The 
flight test program consisted of 35 flights for a total of 19.8 flight hours. 
Weather penetration flights were conducted on 16 flights for а total of 10 
separate compressor stalls. Flight maneuvers included snap-ups, roller cossters, 
and others to induce compressor stalls or to evaluate the effect of duct modi- 
fication on inlet pressure distortion. Compressor stall was experienced during 
snap-up maneuvers on three flights. Flight test operations were conducted from 
9 Air Force Bases, in addition to Lindbergh Field, San Diego. 


4.1 


1.2 


1.0 DISCUSSION (Continued) 


MODIFICATIONS TO THE PROGRAM PLAN 


The program was modified to adapt to the accumulated test results. The 
first such change was elimination of the vertical splitter extension 
(Configuration 3 in the program plan). This was originally intended for 

а back up configuration should problems develop with Configurations 1 

and 2, aft and forward horizontal vanes respectively. Since both 
configurations 1 and 2 performed to expectations, the need for back-up 

no longer existed and with the concurrence of SAAMA the back-up 
configuration was dropped from the test schedule. The second modification 
to the program was due to test results of Flight 61 , which was ostensibly 
a clean duct flight test. Test results showed that the support strakes ' 
for configurations 1 and 2 exerted considerable influence on the flow field 
with the appearance of forward vane effects. Testing a combined configura- 
tion (aft vane plus forward support strakes) followed by testing with the 
forward support strakes alone was initiated to help isolate the forward 
support strakes effect, This program change led to a further program 
change since it was confirmed that the forward vane area near the outboard 
wall was quite sensitive. Two different strake configurations were tested 
to determine the influence of counter rotational devices (as discussed in 
the program plan) in this sensitive duct area. 


TECHNICAL DISCUSSION OF TEST RESULTS 


A procedure was specified in the program plan to generate suitable means 
for comparing test data of the several configurations. This procedure was 
followed as a general guide with such deviations as required to accommodate 
input changes. 


The Aero Propulsion Lab (AFAPL) at WPAFB provided an assist by generating 
the sea level No stall line as a function of temperature at Station 3. 
This is shown in Figure 1. These data were developed by adding an inter- 
cooler between the low pressure rotor and the high pressure rotor, and 
should be similar to the process in storms where ice is melted and vaporized 
(thus cooling the surrounding air) prior to entering the high pressure 
rotor. Тһе ordinate in Figure 1 is а pressure function representing Ко 
stall margin. 1% is equal to the difference between pressure ratio at 
stall, (Pt / Рез) stall , and the operating pressure ratio, (Ры/ Pe3 op» 
divided by the difference between pressure ratio at stall and the bottom 
line pressure ratio of the compressor пар, (Pth/Pt3 лом. 
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1.0 DISCUSSION (Continued) 


TECHNICAL DISCUSSION OF TEST RESULTS (Continued) 


The temperature depression at Station 3 can be related to ice crystal 
concentration by a simple heat balance and the curve made to represent 
the storm penetration condition where ice is ingested with the air. 
This is limited to the sea level condition due to limitations of the 
AFAPL program. Altitude stall margin is outside the scope of data 
provided to АҒАР, by P&WA. Also, it is noted that test data for engine 
"C" with increased A5 modification could not be made available in time 
to support the AFAPL program, Аз in the program plan, data from Figure 
1 were converted to the more convenient form of rpm ratio to Reynolds 
Number Index (RNI). This was done for convenience since compressor 
pressure ratio is not measured in flight. Тһе rpm ratio chosen was 
ne が ets/( МАГ 93) ор. which is the corrected Ng velocity in the storm 
conditions divided by the corrected No velocity in dry air for the same 
condition (operating line versus ЕМ). 

1.28 
ВМ, which is equal to 5 %2/Ә;; 18 chosen Рог the abscissa to permit 
comparison at different flight conditions. The sea level data then 
represents ап ВМ of 1.0. It was found that ambient pressure effects оп 
compressor stall margin is a second order effect while ambient беш- 
perature is a first order effect. The first cut indicated by this is to 
vary the stall line at constant physical No velocity according to 
temperature variation only. This was refined by comparison to test data 
to give the bottom line of Figure 2. In order to generate data for the 
increased A5 modification it was assumed that stall pressure ratio versus 
corrected rpm would remain the same as for the unmodified engine. From 
this and the operating line for the modified engine the top line of Figure 
2 was developed in the same manner as for the unmodified engine. 


Effects of distortion were developed empirically using as index of 
distortion [a Ta) шах = (AT;3) nin]/A Тез ave. Түз is measured by 

four rakes at approximately 69, 153, 234, апа 298 degrees (looking forward) 
on the circumference. Each гаке holds five thermocouple probes located for 
equal area sampling. Тһе average of the five probes should be a valid 
representation of the average temperature at that location. Тһе limitation 
of four rakes adversely affects а true average Station 3 temperature in the 
presence of high thermal distortion. Some scatter is therefore expected at 
high distortion. Reduction of thermal distortion levels, however, will 
permit а more accurate indication of the average Station 3 temperature. 


1.0 DISCUSSION (Continued) 


TECHNICAL DISCUSSION OF TEST RESULTS (Continued) 


ATt3 їп the above formula 18 the difference between а given rake average 
in clean air and the same rake's average temperature in an ice crystal 
laden environment, Since there is virtually no circumferential mixing 
in the compressor, this temperature depression reflects the change in 
enthalpy due to two phase (ice plus air) flow at the corresponding 
circumferential location on the compressor face. This change in enthalpy 
of the air divided by the change in enthalpy required to convert ice 

at ambient temperature to vapor at station three air temperature gives 

& mass percentage of ice to air at the compressor face. Low pressure 
rotor efficiency changes due to water cooling are assumed to be small 
and are neglected. Also, the use of total temperature at station three 
introduces & small error due to the difference between air and water 
vapor values for velocity of sound and ratio of specific heat. This error 
&t 200 feet per second amounts to 1.5 degree Е which is within instru- 
mentation accuracy. Results of this technique show excellent agreement 
with the Netional Severe Storms Project, Reference C. 


The culmination of these efforts is shown by Figure 3 for the unmodified 
engine "C" and by Figure 4 for the increased А5 modification to engine 

ча", Figure 4 will be used in the comparison which follows ав the primary 
evaluation tool. Іп а secondary role, will be the temperature pattern at 
Station 3. The temperature excursions will, of course, be reflected in 

the distortion index but the index does not show which section of the 
compressor face ingests the high ice concentration. Total ice concentration, 
as determined by compressor heat balance will also be reported but it is 
cautioned that these are not directly comparable except through the stall 
curve, 


In discussing ice concentration, the preferred units for heat balance 
caleulations are weight units, which in the present case are chosen to be 
grains of water per pound of air, Meteorological practice, however, employs 
weight per unit volume, i.e., grams of water per cubic meter (g/m3) which 
38 поб directly comparable due to the variation of alr density with 
altitude. For the following discussion, both units will be reported. 

Note that water is used here in the generic sense since in the thunder- 
storm the water occurs in solid phase (ice crystals) and is converted to 
the vapor phase prior to station 3. 


The following discussion of the configurations tested are arranged by 
configural characteristics rather than chronologically. 


О 1.3 


1.2.1 


1.2.2 


1.2.3 


1.0 DISCUSSION (Continued) 


Clean Duct Configuration - Baseline 


Smoothly patched holes from prior duct modifications were 

flown in cloud penetrations on Flight 80. This сеп рога оп 
showed a high level of thermal distortion with the characteris- 
tic low points in water content at rakes 1 and 3. This pattern 
is shown on Figure 5. Similarity can be noted between the 
temperature pattern of Flight 80 and that of Flight 41 behind 
the water spraying tanker during the Compressor Stall Investi- 
gation Program. Ice concentrations as high as 190.5 grains per 
pound of air were penetrated at relatively low altitude (27,000 
to 30,000 feet). The increased compressor stall margin provided 
by this altitude range permitted the high ice concentrations, “A 
compressor stall was experienced at an ice concentration of 
183.3 grains per pound of air (12.85 g/m). The distortion 
index at stall was .5 and the Np А/ 9t3 ratio was 1.0928 at 485 ЕМІ. 


Roughly Patched Holes (Brazier head screws and raised skin patches) 
Flown in Cloud Penetrations on Flight 68 


This configuration approached the thermal distortion of Flight CO 
although the rough patching in the sensitive forward vane arsa 
apparently mitigated the low ice concentration at rake #3, Тет- 
perature depression patterns are shown on Figure 6. No compressor 
stalls occurred although ice concentrations as high as 127 grains 
рег pound of air (8.88 g/m3) were encountered, As in the casa of 
Flight 80, the storm was relatively low in altitude and productive 
penetrations were limited to 25,600 to 28,230 foot altitude. The 
distortion index ranged from .799 to 1.095 at the higher ice 
concentrations and the highest No 4 / 954 attained was 1.985 at .52h 
RNI. | 


Summary of Clean Configurations 


Results of these tests show the improvement in compressor stall 
margin attributable to the A5 increase in engine "С", The 
characteristic pattern of thermal distortion due to Ме inlet 
is present, but the engine as modified is capable of ассосго- 
dating substantial quantities of ice and distortion at the test 
altitudes due to increased stall margin. 


CONFIGURATION #1: AFT HORIZONTAL VANE, FIGURES 7, 8, AND 9 


1934. 


Vane set at 2 degrees relative to aircraft water line (0 degrees 
angle of incidence to flow) flown in cloud penetration on 
Flights 51 and 52. | 


О 


С 


1.0 DISCUSSION (Continued) 


1.3 CONFIGURATION #1: АРТ HORIZONTAL VANE, FIGURES 7, 8, AND 9 (Continued) 


1.3.1 


1.3.2 


1.3.3 


(Continued) 


Temperature depression patterns, shown in Figure 10, are similar 

to Flight 68 patterns. A compressor stall was experienced during 
Flight 52 at an ice concentration of 130 grains per pound of air 

(5.78 g/m3), The distortion index was .68 and the No./ / Өз ratio 
1.0738 et .337 RNI. 


Мале set at № degrees relative to water line (2 degrees angle of 
incidence to the flow) flown in cloud penetrations on Flight 53.” 


Effect of the increased angle of attack is apparent in the increased 
ice concentration at rakes 1 and 3 as shown in Figure 11, 1% is 
noted that throughout this program the configurations tested were 
less effective at low ice concentration and for that reason the 
lower line of this figure is shown without comment, The vane is 
exerting positive control as evidenced by the reduced distortion 
and by consistency. Compressor stall was not encountered at ice 
concentrations as high ав 152 grains per pound of air (6.42 g/m). 
The distortion index at higher ice concentrations ranged from ,145 
to .28 and the maximum Үр(/96: ratio was 1.085 at „283 RNI. 


Vane set at 6 degrees relative to water line (4 degrees angle of 
incidence to flow) flown in cloud penetrations on Flight 54. 


This angle appears to be optimum for this configuration as both flow 
control and temperature pattern are superior to Flight 53 at little 
change in pressure patterns. Figure 12 shows the temperature 
patterns experienced, It is noted that rakes #1, 3, and В are held 
to reasonable levels (relatively consistent ice concentration) due 
to vane action while rake #2 still reflects a higher ісе concentra- 
tion. It is felt that this is due to the proximity of the vane to 
the compressor face with insufficient mixing distance downstream 
of the vane. Compressor stall was not experienced with this 
configuration. Maximum ісе concentration was 153.5 grains per 
pound of air (6.62 g/m). The distortion index at higher ice соп- 
centrations ranged from .149 to .270 and the maximum Nof 943 was 
1.094 at „339 RNI. 


` 1.0 DISCUSSION (Continued) 
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1.3 CONFIGURATION #1: АРТ HORIZONTAL VANE, FIGURES 7, 8, AND 9 (Continued) 
1.3.4 Summary of Configuration #1 


At positive angles of incidence this vane induced a substantial 
amount of the ice present to the lower portion of the compressor 
face thus decreasing the distortion. The flow phenomena which 
cause the enthalpic distortion originates well forward in the 

duct system, however. The conditions which cause high ice 
concentrations are therefore well established upstream of the #1 
vane and there is insufficient mixing length downstream of the 
vane to homogenize the mixture. Radial pressure distortion at the 
90 degrees and 270 degrees location was increased by the wash from 
this vane, especially at the higher vane angles, but is within 
limits. Overall pressure distortion was not affected and at the 
6 degrees position pressure distortion was reduced in high angle 
flight. Any change in pressure recovery was within the instru- 
mentation accuracy and not detected. 


Q 1.4 CONFIGURATION #2: FORWARD HORIZONTAL VANES, FIGURES 13 AND 14 


1.4.1 Vanes set at О degrees angle of incidence, flown in cloud pene- 
trations on Flight 56. 


As shown in Figure 15, the temperature patterns produced by this 
configuration are quite different than Configuration #1. The 
forward location is sensitive to altering the flow patterns and 
rotation even without the aid of angle of incidence. The control of 
ice concentration is evident by the consistency of pattern for the 
several passes. The forward location also permits any vane wash to 
be vitiated well ahead of the compressor face thus minimizing any 
pressure distortion effects. Ice concentrations as high as 169 
grains per pounds of air (8.63 g/m3) were encountered. A compressor 
stall occurred at an ice concentration of 151.7 grains per pound of 
air (8.09 g/m3). Тһе distortion index at the higher ice concentrations 
ranged from .140 to .235. The Її2(/9,, ratio was 1.058 at „412 RNI 
for the maximum concentration and 1.0868 at .375 ЕМІ just prior to 
the compressor stall. 


1.0 DISCUSSION (Continued) 
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1.4 CONFIGURATION #2: FORWARD HORIZONTAL VANES, FIGURES 13 AND 14 (Continued) 


1.4.2 ‘Vanes set at 2 degrees angle of incidence, flown in cloud pene- 
trations on Flight 57. 


Effect of increased angle on the temperature patterns is shown on 
Figure 16, This configuration exhibits all the advantages of 
Flight 56, plus more effective control over the ice concentration. 
Compressor stalls were experienced at ice concentrations of (= 7 
and 153.8 grains рег pound of air (6.28 and 6.59 g/m2), № Ut 
ratios at the threshold of stall were 1.0989 at .320 RNI and 1. 0855 
at .353 ЕМІ, respectively. Distortion index at the higher ice 
concentrations ranged from .122 to .199. 


1.4.3 Summary of Configuration #2 


Due primarily to the sensitive location chosen for Configuration #2 л 

its influence оп flow characteristics is superior to Configuration А. 

Side effects of pressure distortion that arise from proximity to the 
Ф | сошргевзог Расе with Configuration #1 аге not present іп Configuration 


чо, 
1.5 SUPPORT STRAKES АТ FORWARD DUCT LOCATION 
1.5.1 Support strakes only, flown in cloud penetrations on Flight 61. 


This configuration was intended to be "clean" on the assumption that 
support strakes would make little difference. Support strakes, in 
fact, have an effect on the flow that resembles Configuration #2 as 
illustrated by the temperature patterns on Figure 17. Because of 
this resemblence it is assumed that the improvement is due to the 
forward support strakes. As noted in the program changes, results 
of this test redirected the program to investigate in greater depth 
the area of the forward vane. The shape of the forward support 
strakes is the source of the term "strakes" for this and subsequent 
configurations. A compressor stall was sustained at an ice con- 
centration of 168.2 grains per pound of air (8.78 g/m3). ‘The 
distortion index ranged from .178 to .196 at the higher ice con- 
centration and the Np MSt3 ratio ас the threshold of stall was 1.11 
at .396 ВКІ. 
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1.0 DISCUSSION (Continued) 


1.5 SUPPORT STRAKES AT FORWARD DUCT LOCATION (Continued) 


1.5.2 


1.5.3 


1.5.4 


Configuration й, forward Support Strakes only, flown іп cloud 
penetrations on Flight 66 


A single support strake is shown in Figure 14. Temperature 
depression patterns are shown on Figure 18. These exhibit the 

same characteristics as Flight 61 or Flight 56, thereby confirming 
the premise that these support strakes were the cause of the Flight 
61 improvement. Conversely the aft support strakes exert little or 
no effect on the flow geometry. A compressor stall was experienced 
at an ice concentration of 181 grains per pound of air (9.23 g/m). 
distortien index at the higher ice concentrations ranged from .159 
to .351 and the Ко(/дъз ratio аб the threshold of stall was 1.1039 
at .394°RNI. 


Configuration #5, forward 3-1псһ strakes flown ій cloud penetra- 
tions on Flights 69 and 72 (intervening flights were ferry 
flights). 


These strakes utilized the same cross-pectional shape as Configuration 
#2 but the span was reduced to provide 3-inch penetration into the 
duct passage. One of these strakes is shown in Figures 19 and 20. 
The purpose had been to improve on Configuration #4. Such improve- 
ment did not materialize as can be seen by the temperature depression 
patterns on Figures 21 and 22. Ice concentrations as high as 183 
grains per pound of air (13.74 g/m) were penetrated and a compressor 
stall was sustained at a concentration of 170 grains of water per 
pound of віг (10.16 g/n3). Distortion index ranged from .141 to .371 
&t the higher ice concentrations and the No//9t3 ratio at the 
threshold of stall was 1.11002 at .409 RNI. 


configuration #6, forward 1.5 inch strakes flown in cloud penetra- 
tions on Flight 75. 


This was a further attempt to capitalize on the sensitive duct area 
discovered on Flight 61. As shown by the temperature depression 
profile on Figure 23, this configuration is inferior to that of 
Flight 61. Compressor stall was not suffered on this flight but ice 
concentrations up to 163 grains per pound of air (10.5 g/m3) were 
penetrated. Distortion index ranged from .228 to .654 at the higher 
ice concentrations and the NoÁ/9t3 ratio was 1.09863 at .507 RNI. 
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1.0 DISCUSSION (Continued) 


SUPPORT STRAKES AT FORWARD DUCT LOCATION (Continued) 
1.5.5 Summary of Strakes 


Although the promise was found in Flight 61, it is apparent from 
the subsequent testing that considerable development will be 
required to realize that promise. As stated in the program plan, 
devices to oppose the flow rotation may offer а low cost solution 
but the development costs will quite likely be high. Alone, the 
strakes did not offer the same measure of control of the ісе-віг 
mixture аз the configurations of Flights 57 ог 64. 


COMBINED CONFIGURATION 


Configuration flown in cloud penetrations on Flight 63 and Flight 6h, 


This consisted of the configuration No. 4 forward support strakes, plus 
configuration No. 1 vane at б degrees relative to water line. 

The two configurations, individually good, complemented each other for 

a Synergistic effect. The greatest tolerance to ice ingestion, lowest 
distortion index, and most positive control of the ісе-віг mixture 
resulted, Temperature depression patterns for the two flights are shown 

on Figures 24 and 25. Flight 64, due to the higher ice concentrations is 
of primary interest in this discussion. Compressor stalls were experienced 
in one cloud аб 192.9 grains of water per pound of air (11.18 g/m3) and on 
a subsequent pass at an ice concentration of 198,8 grains per pound of air 
(13.23 g/m3). The distortion index ranged from .050 to .215 and the We//et。 
ratios at the threshold of stall were 1.12377 at .412 ВМ and 1.12376 at 
.529 RNL, respectively. 


The compressor stalls were multipulse indicating a saturation condition, i.e., 
steady state combination of distortion and ice concentration that lies 
solidly inside the stall region. Note that most stalls in this program 
crossed into the stall region in a transient manner lacking the combination 
which would cause stalls фо persist. With the low distortion level of this 
configuration, it seems certain that the compressor would have stalled with 
any duct system. 


Based upon high tolerance to ice, low distortion level and excellent control 
of externally induced distortion, this is the recommended configuration. Due 
to excellent results obtained with this configuration, further testing was 
accomplished on Flight 65 to evaluate any side-effects in cruise, side-slip, 
and high speed flight. No adverse effects were observed. 
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1.0 DISCUSSION (Continued) 


SUMMARY OF CONFIGURATIONS 


Figure 26 plots test points for each configuration оп the previously 
generated stall margin curve. The plot verifies the primary choice of 
configuration to be the combined configuration (Vane #1 at 6 degrees 
angle plus forward support strakes) and shows relative effectiveness of 
lesser configurations. This form of presentation, however, is 
recognized as esoteric and a more useful form for flight planning has 
been generated. Figures 27 through 30 paradigmatically represent these 
data. Effect of ambient temperature is small and may be neglected. The 
top line on these curves (ice induced engine stall-basic) represents en 
RNI of .225. As shown on Figure 26, the severe slope of the stall lines ` 
at lower values of RNI would have an adverse influence on accuracy. 
Figure 31 gives the conversion from engineering units to meteorological 
units of water concentration, i.e., grains of water per pound of air 
versus grams of water per cubic meter. 


OTHER SOURCES OF THERMAL DISTORTION - NON-HOMOGENEITY OF ICE FILLED CLOUDS 


Tops of the cumulo-nimbus clouds penetrated are а seething mass with 
definite shear surfaces causing turbulence. Variability of ice concentration 
due to this action was anticipated but thermal distortion was not expected 
due to the small inlet capture area, Test data showed thermal distortion 
resulting from external stimuli, however. That cloud irregularities are 
capable of inducing thermal distortion implies sharply defined shear 
surfaces in this area of the cloud. This action, then, imposes a requirement 
on the duct fixes to control the thermal distortion induced externally as 
well as the internally induced (duct) thermal distortion. То illustrate that 
such anomalies are controllable by the duct fixes, Figures 32, 33, and 3h 
show time histories of the temperature differentials for Flights 75, 56, and 
64, respectively. As before AT, represents average temperature depression 
for each rake (5 probes) from the before cloud entry condition. 


MANEUVERS 


Yaw and roller coaster maneuvers within an ice cloud were tested for the 
possible effect on thermal distortion. This testing was accomplished on 
Flight 75. Figure 35 shows that these maneuvers aggravated the thermal 
distortion present from external and internal sources. This would suggest 
that sudden or violent maneuvers in an ice cloud should be discouraged due 
to reduction in stall margin by thermal distortion. 
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1.0 DISCUSSION (Continued) 


PRESSURE RECOVERY AND DISTORTION 


As stated іп the program plan, pressure distortion and to a limited degree 
pressure recovery were monitored throughout the program by means of the 

Pto гакев. Of primary сопсегп was the pressure distortion to give assurance 
that the duct fixes for ice ingestion did not introduce а pressure problem, 
Compressor face pressure maps were developed for typical points at cruise, 
high velocity, high angle of attack and snap-up. То better visualize these, 
ring profiles were also generated. Both appear in Volume II with their 
respective flight data. It is noted that the aft vane configurations show 
the effect of wash from the fanes in radial distortion at a point down- 
stream of the vane. Since this increase is not excessive and since the 
average of the probes at this circumferential location remains the same, 

it is considered acceptable. 


Regarding total pressure recovery, none of the fixes tested showed any 
deviation from the scatter band inherent in this type instrumentation. 
Should performance testing be required, a more accurate evaluation of 
pressure recovery would be required. To accomplish this, the Рьо trans- 
ducers would be referenced боРьс using more precise sensors for greater 
accuracy. 


EFFECT ОҒ А5 INCREASE ON ENGINE STALL MARGIN 


АБ під program, engine responsibility was transferred from ЗААМА to ОСАМА, 
which required additional negotiations for engine tests. Approval to 

conduct these tests has not yet been received. In accord with the original 
program intent to overlap tests where possible, some engine stability testing 
was accomplished as by-product to weather investigation. 


As noted in discussion concerning weather, the A5 modification did increase 
compressor stall margin substantially at the higher Reynolds Number Index 
and this increase improves the engine's tolerance to ice crystal ingestion. 
As seen in Figure 39, at 150 grains of water per pound of air the improvement 
due to the duct modification is very nearly equal to the improvement due to 
the A5 increase although the duct modification has clearly greater effect at 
higher altitule. 


The Аб increase has little or no effect at the low Reynolds Number Index 
where additional margin is needed. Tn order to test this, the snap-up 
maneuver was performed in three different duct configurations, i.e., the #1 
aft horizontal vane at 2 degrees to WL (О degrees angle of incidence), the 
#2 forward horizontal vanes at 2 degrees angle of incidence and with the 
vane support strakes only. That the duct modifications had very little 
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1.0 DISCUSSION (Continued) 


EFFECT OF Аб INCREASE ON ENGINE STALL MARGIN (Continued) 


impact and that the АЗ modification had little effect is shown in Figure 
36 which is the upper part (No) of the РЕМА "Church Window" curve, All 
three versions stalled in about the same region as the unmodified engine. 
Expressed in terms of flight parameters, these data are shown again in 
Figure 37. The increased scatter is due to variations in test day ambient 
temperatures but the data again evidences no significant improvement in 
basic stall margin at low RNI. 


In order to visualize the effects of ambient temperature and provide flight 
planning data for compressor stall sensitivity the lower limits of com- 
pressor stall boundaries have been superposed on the low velocity profile 
of the aircraft in Figure 30. This curve was developed from Figure 36 by 
overplotting operating lines at constant Mach number for each ambient 
condition. The RNI at the intersection of these operating lines and the 
probable stall line can then be converted to altitude for that Mach number. 
Curves in Figure 38 apply to both the unmodified engine and that with the 
A5 increase. The balance of the engine program is pending OCAMA approval 
аб this time, which includes testing of revised afterburner meters and 
continuing efforts with P&WA to improve stall margin at low RNI. 


As of 10 March 1970, information has been received that the turbine nozzle 
area measurement may be in error. This has been coordinated with Pratt & 
Whitney and OCAMA (Mr. George Davis, OCNTTJ) to determine, if any, the 
impact on this program. The improved technique consists of а more accurate 
vane profiling to establish vane class and the concurrent elimination of 
the second area measurement of the assembly. Ме. Davis points out that the 
more accurate determination of vane class shows random errors in the older 
technique. However, the second determination of nozzle area with the old 
system helped to minimize accumulated error. Therefore, while it is felt 
that the new system is inherently more accurate, this should not alter 

the results of this program. The history of engine "C" shows at least 
three separate measurements of turbine nozzle ares from initial build up 
&t OCAMA to hot section inspection at SAAMA, followed by premodification 
inspection at ОСАМА. The gas generator characteristics following modi- 
fication agree with predictions and & new class of vanes was struck for 
this modification. The possibility of erroneous, turbine nozzle area 
measurement may explain some past and recent "stall prone" engines but 
again it is nob believed that the results of this program are affected. 


Engine calibration апа trim data developed during this program аге 
presented in Volume II, Appendix VI, of this report. 1% should be noted 
that the trim curve generated is unique to this engine and Роў system, 
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1.0 DISCUSSION (Continued) 


TEST RESULTS AS AFFECTING THE F-102 FLIGHT MANUAL 


In the existing Flight Manual, procedures and explanations concerning 
compressor stall represent an accumulation of information from diverse 
sources. Findings of this compressor stall program are more authoritative 
and should, properly, supplant the earlier sources as the basis for the 
Flight Manual. Accordingly, recommended revisions to the Flight Manual 
congruous with the compressor stall program are included in this report. 


As stated in the final report of the investigative phase (Reference A), 
most of the putative sources of compressor stall in the F-102 were not 
corroborated, These include afterburner initiation or termination, fuel 
control temperature bias, inlet flow disturbances (due to high angle of 
attack, etc.) or pressure distortion. In the minor failure category, 
failure of the intercompressor bleed valve caused an easily distinguish- 
able Ny stall at low engine rpm and а rich afterburner meter precipitated 
an Nə stall Somewhat earlier than would have occurred due to basic engine 
margin. No other systems failures caused compressor stalls. Major 
failures such as partially destroyed (burned) turbine sections are known 
to cause persistent compressor stalls but were not tested. Tn the non- 
failure category only two sources of compressor stall were found: 
enthalpic distortion in storm caused ice crystals and low Reynolds Number 
Index. Causes of these are discussed in the final report on the 
investigative phase (Reference A) and the cure for ice crystal induced 
compressor stalls is more fully discussed elsewhere in this report. 


It is, therefore, clear that only those explanations and procedures 
applieable to the real causes of compressor stall аге pertinent to the 
Flight Manual. Conversely, passages in the existing Handbook which imply 
other causes or confute findings of the compressor stall program should be 
deleted. 


Appendix II of this report details recommended changes to the existing 
Flight Manual. 


PILOT COMMENTS 


As a result of the compressor stall fix program, new information was 
obtained which is of value to pilots and engineers alike. This information, 
as well as test methods and techniques used to acquire it, is discussed 
under the major headings of thunderstorm penetrations and snap-up 
maneuvers. 
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1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations 


The purpose of performing thunderstorm penetrations was to 
evaluate effects of various inlet duct flow control devices 

on F-102/J-57 compressor stall susceptibility in severe storms 

at the highest possible ice concentration. Basic configuration 
of the aircraft was a standard F-102A with 230-gallon external 
tanks, no IR probe, and а J-57 engine with а 3% increase in A5. 
Various configurations were investigated as specified in 
Paragraphs 1.2 through 1.7. Preparation, flight planning, and 
Birspace usage are covered in Appendix I under flight operations. 
After arrival in the storm area, а particular storm to be 
penetrated was selected by the pilot on the basis of size (height 
and breadth), anticipated ice concentration (judged by contrast 
апа composition), and stage of development. Another important 
consideration was to select а storm for which а predetermined 
heading would exit the cloud quickly after encountering the 
Stall. The altitude selected to penetrate was based on finding 
the level with highest ice concentration but above the level 

at which hail might be encountered. All weather flights were 
flown with intention of forcing that particular duct-engine 
configuration into а stall, therefore the worst part of the storm 
was deliberately penetrated. Several other non-stall penetrations 
were performed to compare distortion at lower levels of ice 
concentration. 


A summary of duct configurations, flight test conditions, and 
Stall occurrences is included in Table 1-2. А technical dis- 
cussion of test results is included in Paragraphs 1.2 through 1.11. 
With increased stall margin of the modified engine &t high RNI 
(Paragraph 1.11), no stalls were encountered flying over or 
around storms or in cirrus clouds. Ти every case, engine stalls 
were No rotor stalls and were encountered only in the cumulus 
portion of the storm. Мо engine flameouts occurred 85 а result 
Of & compressor stall nor were any engine shutdowns required to 
prevent an overtemperature condition. Although a throttle chop 
to idle was required to break several No stalls (Flights 61, 6h, 
80) and prevent an overtemperature, stall or overtemperature 
conditions did not re-occur аб stabilized idle while departing 
the cloud. These data are not conclusive as to further stall 
occurrence at stabilized idle since storms were usually exited 
within several minutes after breaking the stall. Effect of 
remaining in the storm and resetting cruise power was not 
investigated. 
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.1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations (Continued) 


Engine stalls during thunderstorm penetrations were of two 
typed: random bangs (usually one or two - sometimes three or 
four) and multi-pulse stalls. Random bangs were recognized by 
intermittent bangs spaced at l to 15 seconds апа меге caused 

by high thermal distortion and а transient condition of high 
ісе concentration which immediately cleared itself, For this 
Stall, thrust setting was left constant and ignition was 
energized as a precaution to prevent flameout until engine 
operation returned to normal. This type stall never caused an 
over-temperature condition. Multi-pulse stalls were recognized 
by vapid bangs (2 to 3 cps) and rising EGT and were caused by a 
high steady state combination of ice concentration and thermal 
distortion. It was necessary to chop the throttle to idle to 
break this type stall and prevent an over-temperature condition, 
Ignition was also energized to prevent flameout and the nose was 
lowered to maintain airspeed. Both stall types always occurred 
in the region of greatest turbulence. ‘Three factors caused this: 
one, the region of greatest turbulence in a thunderstorm is 
usually the area of greatest moisture concentration; two, cloud 
turbulence can induce thermal distortion at the engine (Paragraph 
1.8); and three, sudden or violent maneuvers induced by 
turbulence in an ice cloud reduce stall margin (Paragraph 1.9). 


It was not determined during the program if use of ignition did 
in fact prevent engine flameout during а compressor stall since 
no stall recoveries were performed without use of the ignition. 
The automatic ignition is activated by a rate change to the No 
compressor discharge pressure of not less than 1 psi/sec, and 
will not necessarily actuate as a result of a compressor stall 
without flameout. The auto-ignition system never did sense 
enough burner pressure drop at the stall to actuate the system 
pefore the pilot reacted. 


Pilot conclusions, based on cockpit look and feel data, are that 
the combined configuration of No. 4 forward support strakes plus 
No. 1 vane at 6 degrees relative to water line (Paragraph 1.6) 
is the best configuration, This configuration enabled the 
F-102/J-57 to accept the greatest level of ice concentration and 
turbulence prior to engine stall. The highest ice concentration 
experienced in this configuration was 198.8 grains per pound of 
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1.0 DISCUSSION (Continued) 


Thunderstorm Penetrations (Continued) 


air at 29,000 feet (Paragraph 1.6). This weight concentration 
at this altitude is equivalent to meteorological units of 13.23 
grams per cubic meter which is approximately twice the annual 
mean maximum thunderstorm concentration world-wide. Thus, this 
configuration of inlet duct flow control devices and modified 
engine (increased A5) should be free from stall in all but the 
most severe storms. 


Pilot recommendations are to update the Е-102А Flight Manual 
procedures and description as outlined in Appendix ІІ. 


Snap-Up Maneuvers 


Purpose of performing snap=up maneuvers was to determine effect 
of the engine A5 increase on compressor stall margin at low 
Reynolds Number Index (RNI) and to check pressure distortion at 
the compressor face. Basic configuration of the aircraft was a 
standard F-102A with no IR probe and 2-57 engine with а 3% 
increase in А5. Various inlet duct flow control devices were 
installed as specified in Paragraph 1.11. Preparation, flight 
planning, and airspace usage are covered in Appendix I under 
flight operations. Snap-up procedure was as follows: (1) 
commence descent from 40,000 feet at maximum power; (2) at 35,000 
feet and Mach 1.1, rotate to 45 degree nose-up pitch attitude 
(less than 2g) and hold; (3) at 170 KIAS, apply forward and aft 
stick pulse followed by right rudder jab to simulate interceptor 
pilot trying to center the steering dot; (№) recover as per 
F-102A Flight Manual procedures. А11 snap-up flights were 
performed within glide distance of аб least а 12,000 foot runway. 


A summary of duct configurations, flight test conditions, and 
Stall occurrences is included in Teble I-2 (Flights 50, 58, 60). 
A technical discussion of test results is included in Paragraph 
1.11. Оп each of the three flights, № rotor stalls were 
encountered as recognized by random bangs (1 to 3 per second) 
and rise in EGT to approximately maximm allowable temperature. 
On two flights (50 and 58), No stall progressed into a total 
compressor stall recognized by a rapid series of low energy 
bangs (15 eps) and rumbling, and a rapid rise in EGT requiring 
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1.0 DISCUSSION (Continued) 


Snap-Up Maneuvers (Continued) 


engine shutdown to prevent exceeding engine limits. From 
Figures 36 and 37, it can be seen that stall margin of the 
engine at low RNI was not changed with increased A5. Figure 
38 would help a pilot planning а snap-up flight to avoid stall 
by proper selection of flight conditions. Stall recovery 
techniques and results were as follows: 


Flight 50 - At stall, throttle snapped out of burner to 
military thrust, ignition energized, stall progressed into total 
compressor stall with EGT climbing through 696 degrees C, as 

the engine was shut down.  Airstart was satisfactory at 35 - 
38,000 feet and 275 KIAS. 


Flight 58 - At stall, throttle snapped out of burner to idle, 
ignition energized, No stall broken, recovered to wings level 20 
degrees nose down, airspeed below 170 KTAS, another Nə stall 
followed by total compressor stall with EGT climbing through 688 
degrees C, аз the engine was shutdown.  Airstart was satisfactory 
at 38,000 feet and 270 KIAS. 


Flight 60 - At stall, throttle snapped out of burner to idle, 
ignition energized, Мр stall broken, recovered to wings level ho 
degrees nose down to recover airspeed faster and get to lower 
altitude quicker, no engine shutdown required. 


On the basis of these results, the best engine stall recovery 
technique during & snap-up was to snap the throttle from burner 
to idle, while energizing the ignition, to break the No stall. 
Then recover the aircraft as quickly as possible by #5 degrees 
nose low attitude to a lower altitude and higher airspeed, where 
RNI is higher, in order to prevent another stall. This procedure 
was modified slightly to require checking for ЕСТ rise to maximum 
allowable before snapping to idle to standardize compressor stall 
procedures for snap-up and thunderstorm induced stalls (refer to 
Appendix II). When the engine was shut down to prevent over- 
temperature, considerable duct rumble was experienced while 
gliding to a lower altitude for restart. An airspeed of 250 - 275 
KIAS, аз recommended by the stall investigation program, was used 
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1.0 DISCUSSION (Continued) 


Snap=Up Maneuvers (Continued) 


for restart after each of the two shut downs. Altitude for 
successful airstart was between 35 - 38,000 feet. It would 
be helpful for the interceptor pilot to have a second ЕСТ 
gage jewel presented on the radarscope to allow ЕСТ monitoring 
in event of compressor stall during snap-up flight. 


Pilot conclusions are that the engine A5 increase had no effect 
on stall margin at low RNI. 


Pilot recommendations are: 


1. То update the Е-102А Flight Manual procedures and 
description as outlined in Appendix 11. 


2. То incorporate a second ЕСТ jewel оп the radar scope ring. 


3. To include а stall limit versus temperature figure (similar 
to Figure 38) in the F-102A Flight Manual. 
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2.0 CONCLUSIONS 


Тһе 3% increase іп the first stage turbine nozzle area (А5) of the engine 
was not exhaustively tested due to lack of contract funding by ОСАМА, 
Limited testing was accomplished as by-product to the ice crystal ingestion 
fix, however. The AD increase improved compressor stall margin at higher 
Reynolds Number Index which improves the engine tolerance to ice crystals. 
The A5 increase did not improve compressor stall margin at low Reynolds 
Number Index and hence did not improve the F-102 compressor stall tolerance 
for high altitude low speed flight with sub-standard ambient temperatures. 
Both level flight and snap=up maneuvers are affected, 


The crystal induced compressor stall fix development was satisfactorily 
concluded. In order of testing, the following duct configurations were 
evaluated: 


1, Configuration #1, aft horizontal vane, tested аб 2, 4, and 6 degrees 
to water line 

2. Configuration #2, forward horizontal vanes, tested at O and 2 degrees 
angle of incidence, plus ‘support strakes for configuration #1 

3. Configurations #1 апа #2 support strakes only (по уапез installed) 

h. Combined configuration: configuration #1 at 6 degrees to water line 
plus support strakes for configuration #2 

5. Configuration #4, support strakes for configuration #2 

6. Clean ducts - support strake attachment holes filled with screws 

7. Configuration #5, three-inch strakes at 2 degrees 

8. Configuration #6, опе and one-half inch strakes at 2 degrees 

9. Clean ducts = support strake attachment holes filled and smoothed. 


In order of superiority, the combined configuration of configuration #1 at 
6 degrees angle relative to water line plus the support strakes for con- 
figuration #2 is clearly the superior configuration (Frontispiece), followed 
by configuration #2, followed by the support strakes of configuration #2. 
The combined configuration sustained ice concentrations of nearly 200 grains 
per pound of air and reduced thermal distortion from more than 70% to less 
than 109. Excellent control of externally induced thermal distortion was 
demonstrated at a minor increase in pressure distortion downstream of the 
vane. The combined configuration modification to the inlet duct is a 
satisfactory solution to the ice crystal induced compressor stall problem 
and effectively eliminates the inlet as a contributor to this problem. 


3.1' 


3.2 


3.3 


3.4 


3.5 
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3.0 RECOMMENDATIONS 


Install duct fix consisting of aft horizontal vane at six degree 
angle to water line, and support strakes for the forward horizontal 
vanes into the F-102A fleet as part of the weather stall margin fix. 


In accordance with the test plan for this program, test the engine 
for evaluation and development of high pressure compressor stall 
margin associated with recommended modifications to improve the 
stall margin at low Reynolds Number Index. 


If above recommended engine testing is not accomplished, it is 
recommended that the weather stall margin fix include the 3% increased 
A5 area. 


Revise Technical Order 1F-102A-1 Pilots Flight Manual to reflect 
improved information concerning flight procedures related to 
compressor stall incidents. (Reference Appendix ITI.) 


Add a parallel circuit фо the exhaust gas temperature gage jewel so 
that the jewel is presented on the radar scope ring. 


с. 
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10. 


12. 
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FIGURE 8 32 
CONFIGURATION A, AFT HORIZONTAL VANE 
46 INSTALLATION АТ TWO DEGREES NOSE-UP 


VIEW LOOKING FORWARD 


FTGURE 9 
CONFIGURATION #1, AFT HORIZONTAL VANE 
INSTALLATION AT TWO DEGREES NOSE-UP 

VIEW LOOKING AFT 
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CONFIGURATION #2, FORWARD HORIZONTAL VANE 
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FIGURE 14 


CONFIGURATION #2 INSTALLATION 


View Looking Forward 
(Also showing support strakes for Configuration #1) 


View Looking Forward 


Support strake for left forward vane 
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ІШ 
FTGURE 20 
О CONFIGURATION #5, THREE-INCH STRAKE INSTALLATION 


VIEW LOOKING FORWARD 
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APPENDIX І 


TEST OPERATTONS 


Flight Test Operations 


Convair was assigned prime responsibility for test operations which included 
program planning, instrumentation, test aircraft configuration control апа 
maintenance, conduct of tests and coordination of several agencies involved 
in the test program. Program "go ahead” was received on 4 June 1969 and the 
last data flight completed on 16 October 1969. A milestone chart is presented 
in Table I-1. 


Aircraft Utilization 


Total flights during progrem 35 
Weather penetration flights 16 
Non-weather data flights h 
FCP plus data flights 1 
Ferry flights і 13 
FOP flights 1 

Total flight hours during program 49.8 
Weather penetration flight hours 27.2 (54.62%) 
Non weather data flight hours 3.2 ( 6.42%) 
FCF plus data flight hours 1.3 ( 2.614) 
Ferry flight hours 17.3 (34. 74%) 
FCF flight hours 0.8 ( 1.61%) 

(100.00%) 


Compressor stalls were encountered on 8 of 16 weather penetration flights and 
3 of 4 non-weather data flights. 


A total of 13 separate compressor stall incidents were encountered during the 
program. 


Number of ferry flights required increased rapidly as the seasonal high altitude 
thunderstorm activity drew to a close. Early data flights were based out of San 
Diego and storms were encountered in Southern California and Arizona and seldom 
required ferry flights. The last storm data flight was conducted over Southern 
Florida and other storms toward the end of the season were encountered in New 
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Mexico and Texas requiring опе or more ferry flights. Tn most instances, 
however, the number ої ferry flights 414 not contribute significantly to the 
cost of the program, 


Flights for this program were 49 through 83, inclusive. Flight numbers, duct 
configurations, maneuvers, and data obtained are shown on Table 1-2. 


Ground Operations 


The test aircraft was based at Lindbergh Field-San Diego, California. А11 
maintenance, modifications and flights utilized GD/Convair personnel. 
Logistic support was provided by SAAMA, various Air Force Depots and Air 
National Guard Squadrons. 


Maintenance and modifications to the airplane were accomplished with 

Convair internal documentation. This was in accordance with the Test Program 
Plan, Reference B. In addition, aircraft records were maintained in accord- 
ance with Air Force Technical Order 00-20-5. 


Incorporation of mandatory TCTO's in functioning systems of the aircraft 
were accomplished by GD/Conveir. Mandatory TCTO's which affected systems 
that were not functional were waived in accordance with Technical Order 
00-5-1. Most waived TCTO's applied to the MG-10 fire control system. 


Duct vane and strake designs were analyzed and approved by stress and dynamics 
engineers prior to fabrication or flight. There were no inspection rejections 
or rework required on any part of the duct system throughout the program. An 
engine run was completed after each duct modification or vane angle of attack 
adjustment, апа baseline data analyzed. 


Flight Operations 


Flight operations started by reviewing the test program plan and data obtained 
on preceding flights. Since majority of test points required thunderstorm 
penetration, it was necessary to hold daily briefings with the United States 
Weather Bureau Foreaster (located in в building adjacent to Convair Engineering 
building). Additional weather information was obtained from FAA Flight Service 
and various FAA flight centers. 
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Flight Operations (Continued) 


Flight planning was accomplished after weather forecasts indicated geograph- 
ical area, size and course of various thunderstorms. Air Force Bases which 
could be utilized as refueling stops during the missions were contacted prior 
to aircraft launch and permission obtained to land. Any "Notices to Airmen" 
in effect at various bases were also discussed. 


The operations engineer then set up each test plan on a series of flight cards 
in a condensed format, with concurrence of the Principal Engineer and pilot. 
Both flight plan and cards were distributed to the pilot and instrumentation/ 
analysis engineers at a pre-flight meeting. 


Weather flights depended on FAA-Air Route Traffic Control Centers which con- 
trolled airspace where storms were located. These centers provided excellent 
support for the program. Block altitude assignments, vector service, course 
and altitude changes, and guidance around restricted areas were handled in a 
most ‘satisfactory manner. 


It was standard procedure for GD/Convair to telephone these FAA Centers when 
flights were estimated to be 50 per cent complete. Information was gained on 
test progress, fuel remaining, pilot's recovery intentions, and estimated time 
of arrival. 


Operations which required use of the Air Force Flight Test Center range were 
conducted in the same manner as that used during the Compressor Stall Investi- 
gation Program, 


Final weather test points required that the aircraft be ferried to Florida to 
seek suitable thunderstorms, An instrumentation engineer and instrumentation 
technician were also sent to Florida to pre-flight the instrumentation and to 
remove any water which may have accumulated in the Pio rakes. Refueling and 
transient line maintenance were provided by various Air Force Bases. 


instrumentation Reliability 


There were no lost data flights due to instrumentation malfunctions. of 82 
individual measurements recorded on each flight, only FLo rake position LD was 
а chronic problem. (Note: Later flights had 83 measurements after reacti- 
vation of the compressor bleed valve position instrumentation.) However, as 
stated in the Test Program Plan, only 36 of these 40 Pgp rake positions were 
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Instrumentation Reliability (Continued) 


needed for satisfactory data. Probe 4D problems were eventually resolved with 
discovery of a small spur on a pin adjacent to an electrical connector which 
had worn through the sleeving and would occasionally "ground" the signal. 


Safety Considerations 


Icing conditions were not encountered on this program, so the efficacy of 
ICEX, ice adhesive depressant, was not demonstrated. 


A special test ice detector system with pilot readout was used on each weather 
flight. Test of this unit was a pilot check list item. 


The "all points" engine ignition was not held manually "ОМ" during adverse 
weather penetration to portray the actual condition wherein an operational 
pilot would not use it, unless needed, due to the 10-minute limit. This 
differed from the technique used on compressor stall investigation program. 
Note: The aircraft was also equipped with "auto-igniter" system. 


The program was completed without material loss or injury. 
TEST SUPPORT 
San Antonio Air Materiel Area 


For this program, SAAMA furnished on a bailed basis to Convair: the test 
aircraft, two 007-Р23А engines with modified first stage nozzle turbine area, 
fuel controls, afterburners, aircraft spare parts, and ground support equip~ 
ment. 


Oklahoma City Air Materiel Area 


OCAMA provided engine modification which consisted of re-sizing turbine nozzle 
area to а dimension within 93 - 94 square inches. This was accomplished by 
changing the stator blocks in the A5 area and which required re-striking of 
vanes to а new class size. 


Engine calibration runs prior to and after engine modification were also con- 
дисфед by OCAMA. 
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' РАТЕ 


№ June 1969 

13 June 1969 

18 June 1969 

19 June 1969 

20 June 1969 

10 July 1969 

21 July 1969 

22 July 1969 

4 August 1969 
13 August 1969 
29 August 1969 

3 September 1969 
3 September 1969 
10 September 1969 


11 September 1969 
18 September 1969 
29 September 1969 
13 October 1969 
17 October 1969 
20 October 1969 


23 October 1969 


TABLE I-1 


PROGRAM MILESTONES 


EVENT 


TWX OK to start fix development program 

Request VE-06 Mod AD Test Program Plan "Pre-Print" complete 

Configuration #1 design "off board" 

Configuration #1 drawings to SAAMA for approval 

Engine "C" arrived San Diego from OCAMA 

Completed configuration #1 installation in aircraft 

Flight 49, first program flight 

Started fabrication of configurations #2 and #3 

Stop order on configuration #3 work 

Configuration #2 installation 

Remove configuration #2 

Flight 61, по уапез - support strakes only 

Engine "D" arrived аб бап Diego (зраге) 

Flight бі, plus configuration at 6 degrees to water line plus 
configuration #2 support strakes. Best indicated results, 

DCAS-Tos Angeles safety inspection 

First flight with 3-inch strske 

First flight with 12 inch strake 

Airplane to Southeast United States for weather flights 

Prelininary report on test results mailed to SAAMA 

Airplane returned to San Diego after accomplishing final 
compressor stall program data flight in Florida 

Duct vane anti-ice mock-up and final prototype design of 
duct vane modifications started 
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APPENDIX IT 


RECOMMENDED CHANGES TO FLIGHT MANUAL 


TECHNICAL ORDER lF-102A-1 


APPENDIX ІІ 


RECOMMENDED CHANGES TO FLIGHT MANUAL 
TECHNICAL ORDER 1Е-102А-1 


The following recommended amendments to the flight manual are based on 
Е-102А aircraft flight test results. It’ is believed that these amendments 
аге fundamental enough to be applicable to the ТЕ-102А. Therefore, it is 
recommended that the amendments be applicable to both types. 


Page 2-21 AIM-26A Escape Maneuvers 
Snap-up paragraph 2. Change dive angle from "15" degrees to 
"45" degrees. Add "if a compressor stall is experienced 


during the snap-up phase." 


Page 2-25 Figure 2-6. Amend figure to show 45 degree dive angle, 


Page 3-16 b(3) "Failure of the fuel control to reduce engine rpm with 
colder inlet air temperatures can cause compressor stalls аб 
high altitude," Paragraph is not substantiated by test 
results and should be deleted. 


Page 3-17 Compressor Stall Procedures. Delete paragraphs 1 through 6 
and warning following paragraph 5. Replace with: 


1. THROTTLE = INBOARD; 
IGNITION BUTTON - DEPRESS; 
ЕСТ GAGE - CHECK. 


At first indication of compressor stall, simultaneously 
shut off afterburner, depress and hold ignition button, 
and check exhaust gas temperature gage for overtemperature. 


CAUTION 


Continuous use of the ignition system in excess 
of ten minutes, or consecutive continuous usages 
without а ten-minute interim cooling period may 
result in damage to the ignition system which 
will render it inoperable for restarts. Energizing 
the ignition system will not prevent compressor 

` stalls, but may aid in preventing а flameout. 
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APPENDIX ІІ - RECOMMENDED CHANGES ТО FLIGHT 


THROTTLE - IDLE (IF ЕСТ APPROACHES LIMITS). 
THROTTLE - OFF (IF STALL CANNOT BE BROKEN OR EGT INCREASE 


MAINTAIN AIRCRAFT CONTROL 


п-3 


MANUAL TECHNICAL ORDER 1Е-108А-1 
(Continued) 


PERSISTS) 
NOTE 


Engine rpm below 10% will be insufficient to 
provide normal ac generator operation. Prior 
to moving the throttle to OFF, the emergency 
ac generator should be selected by placing the 
АС bus switch to RESET, then ОМ, 


Engine windmilling rpm at 220 KIAS will be 
insufficient to provide normal ac generator 
operation and may not be sufficient at 250 
to 275 KIAS. 


With the throttle in the OFF position, duct 
rumble will be present and should not be 
interpreted as a compressor stall. 


WARNING 


Primary cause of aircraft accidents associated 
with compressor stalls has been loss of aircraft 
control. 


NOTE 


Reducing altitude and increasing airspeed will 
improve compressor stall recovery potential or 
will possibly preclude re-entering a stall. 


Make an air start 


After a stabilized condition is obtained, restart the 
engine. Refer to ENGINE AIR START for starting procedures. 


NOTE 


Past experience indicates that an immediate airstart 
attempt may not be successful because the engine may 
still be in a stalled condition. 


Раде 3-17 
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APPENDIX II - RECOMMENDED CHANGES TO FLIGHT MANUAL 
TECHNICAL ORDER 1Ғ-102А-1 
(Continued) 


(Continued) 
6. AFTO 781 - Record any compressor stall, 


Record any compressor stall and indicate duration and 
peak temperatures of any overtemperature operation. 
"Turbulence and Thunderstorm" 
CAUTION 


In reference to probable flameout, change word 
probable to possible flameout. 


Part 9 Mission Planning 


To Part 9, add Figure 38 of this report and action to check 
temperatures aloft for use of the figure. 
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INSTRUMENTATION 


111-2 


APPENDIX III 
INSTRUMENTATION 
AIRBORNE MEASUREMENTS 
All airborne data were recorded on magnetic tape. 


Measurements were selected, Table 111-1, for the F-102 Compressor Stall Fix 
Program to determine flight environment and to provide quantitative data on 

the performance of the aircraft ducts. Measurements were selected and 
optimized to provide data on gas flow and other parameters affecting сош- 
pressor stalls rather than on propulsion system performance in terms of 

thrust, specific fuel consumption, etc. Figures ITI-land III-2 show approximate 
locations of the aircraft and engine instrumentation transducers, 


A complete description of the instrumentation system; covering design, tape 
recorder, subcarrier oscillators, and signal conditioning units may be found 
in Reference A, the final report of Compressor Stall Investigation Program. 
The instrumentation system is essentially the same as was used in that program, 
with the following changes: 


a) Eleven measurements relating to fuel control/afterburner functions, not 
pertinent to this portion of the program were not monitored (Reference 
Figure 111-2). 


b) Ап additional Pto rake was added at the scroll top center line. However, 
this rake was not connected to the basic instrumentation system but was 
used only to determine ice particle distribution. 


RAKE INSTALLATION 


Figure Ї11-3 is schematic showing radial locations of the Таг and Тұз rakes, 
Axially the Pio rakes were approximately 33 inches forward ot the low pressure 
compressor inlet flange. The five ports on each rake were spaced to represent 
an equal area distribution. 


The four Tt3 probes, each consisting of five thermocouples manifolded together, 
measured temperature in the gas path at the low pressure compressor exit area, 
and were located radially at approximately 2, 5, 8, and 10 o'clock positions. 
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FIGURE III-2 
ENGINE INSTRUMENTATION LOCATIONS 
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TABLE ТТТ FLIGHT TEST MEASUREMENTS 
Tape 
Т Location 


I.D. Measurement 


Туз #1, В/Н 12:00 
Ram Air Temperature 
162 

Тот 

Fuel temp 

тыз #4, D/H 10:00 
Master Pto 

Master Poo 

Voice 


Rake 1A 
Rake 1B 
Rake 1C 
Rake 10 
Rake lE 
IRIG Time, Format B 


Туз #2, В/Н 5:00 
Тұз #3, D/H 8:00 
Airspeed 
Altitude 

Rake 2A 

Rake 2B 

Rake 2C 

Rake 2D 

Rake гЕ 
Compensation 


voa os . > 
О хл ui FO OW YW 


どの どの ココ の の OO юын 
M 


т 
. 


Angle of Attack 
Sideslip 
Rake 3A 
Rake 3B 
Rake 30 
Rake 3D 
Rake ЗЕ 
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TABLE ITT 


P Tape 
Location I.D. 


ын 


No. 


FLIGHT TEST MEASUREMENTS (Continued) 


Measurement 


Pitch Attitude 
Roll Attitude 


Normal Acceleration 
Rake HA 
Rake 4B 
Rake ЦС 
Rake 4D 
Rake ЊЕ 


111-7 


111-8 


TABLE III FLIGHT TEST MEASUREMENTS (Continued) 


Measurement 


Splitter, Station 203 
Splitter, Station 231 
Splitter, Station 273 
Splitter, Station 316 
AP Inlet Duct, Station 266 


Ps3 

Ps, 5 

Ps2, Scroll 
Ps2, Scroll 
Епс, to Igniter 


Pec 
A/B Fuel Pressure 
Ignition Squirt Pressure 


Power Lever 

Ignition 

P 

Ignition Control Pressure 
A/B Actuator Pressure 


Ice Detector 

Bleed Valve Position 
Engine Fuel Flow 
A/B Fuel Flow 


С 


APPENDIX ТУ 


DATA REDUCTTON METHODS 


IV-l 


Іу-2 


APPENDIX ТУ 


DATA REDUCTION METHODS 


Data acquisition and reduction techniques followed basically the same methods 
employed in the Compressor Stall Investigation Program (Reference A). Briefly 
summarizing, data were obtained essentially from airborne magnetic tape record- 
ings of measurements listed in Table 111-1 and pilot comments recorded on tape 
and later transcribed into flight logs. 


DATA CONVERSION 


Following a quick-look analysis and check for instrumentation discrepancies, 
the flight tape was processed in analog form on Brush Recorders. Table IV-1 of 
this appendix outlines how measurements were grouped for Brush playbacks of the 
test data. 


Playbacks were then reviewed in detail, and specific data areas were selected 
for further processing and evaluation, This involved reading analog traces at 
the selected time-slice intervals with the Benson-Lehner OSCAR J oscillograph 
reader which transfers data to punched cards for IBM 1130 computer processing. 
Required computations were performed and generated the flight history, system 
and engine parameters for intervals being investigated. 


Compressor inlet pressure distribution maps were obtained for flight operations 
with each duct configuration to examine any effects of vanes on the pressure 
recovery patterns, 


Information in this appendix includes the following: 
(в) А summary of selected points of each data flight. (Table 1-2) 


(b) Supplementary information; i.e., explanation of symbols used in the 
computer output,Table 1У-3, and maneuver codes, Table IV-h. 


(c) Because of the voluminous quantities of data obtained during the program, 
only one set of "typical" data is included in this appendix end is герге- 
sentative of the information which is contained in Volume IT. 


1. Tabulated output of selected data points of Flight 58. (Table TV-5) 


2. Analog traces of snap-up maneuver (and compressor stall) of Flight 58. 
(Figure IV-1) 


TV-3 
APPENDIX TV - DATA REDUCTION METHODS (Continued) 


3. Compressor Inlet Pressure Recovery Distribution Map, prior to 
compréssor stall of Flight 58. (Figure TV-2) 


ША Plot of the deviation from average pressure recovery at each Pto 
probe prior to сопргезвог stall of Flight 58. (Figure ТУ-3) 


5。 Analog traces showing the drop of four Туз measurements upon cloud 
entry, Flight 6¥, Figure IV-h, and Flight 72, Figure IV-5. 


6. Schematic of Ppa probes, indicating sequence and time of probe filling 
(as indicated by analog trace frequency attenuation) during each cloud 
penetration of Flight бі, Figure IV-6, and Flight 72, Figure IV-7. 


Volume II of this report has been compiled to present tabulations of aircraft and 
engine parameters of all data points selected for evaluation, together with 
associated analog trace cutouts, compressor face pressure distribution maps, 
probe damping schematics and other data pertinent to this program. 


Volume II also contains the engine calibration and trim data developed during 
the program, It should be noted that the trim curve generated is unique to the 
engine апа PL7 system. 
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Time 057 А TIME 


uE атол LST SIGNIFICANT 
бум | ee oL E 7, her PROBE DAMPED Еком 
こっ AP. 
e 5 14:04 48.6 14:04: 55.5 2.9 SEC. 
А 2.42 | (8) 14:05: 53.4 | 5“ 14:05:54. 5.6 * 
g 32 (8) 14:08: 41-6 (6 ^ 14:08:43 ^y 
ә дтн | су 14:13: 37.6 267 14:13:53 15.4 
4 S= | G) 14: /4:28.4 24 * 14:14: 31.8 3.4 
E “ста CN) srace 74:20:00.8 зо“ /4: 20127 26.2 > 
е ттн | Со) та 14:26:58.8 зо“ 74:27:04.5 5.7 ^ 
FIGURE -é RECOMMENDED DUCT MODIFICATION 


SCHEMATIC ФЕ WATER” 
KILLED Pt, PReBES 
Ел! ФУ 


DMENSIONS (м INCHES) 
Імотє: момвеез BY PROBES 
INDICATE SEQUENCE (AND TIME | 
AFTER 137 PROBE DAMPED 

DuR rng THE Pars) ] 

Ў, MASTER. 


の と ルン 
Looking . 


Forward 


1-1 


5) 


е. | a 
04 


Е: Тез - = 
Rev. 2:/ み 9 Gide Formar Ж Е 
РГУ | asia аа ТС 


17-15 


O TIME 
Реәве DAMPED FRY 


1ST SIGMEICANT 
Тіз ркор 


о/:03: 57,8 
Olo: 22.6 
07: 10: 19.2 


0/:66:43.6 2/ SEC. 
6/:/0 : 22.2 3 зес. 


NUMBERS BY PRoGES WDICATE 
SEQUENCE, (412 TIME AFTER 155 
PReBE DAMPED DURING THE PAS): 
FIGURE 1-7 CONFIGURATION #5 
‘THREE-INCH STRAKES | 
SCHEMATIC の と WATER 


FILLED Pt PROBES 


ее 109 ELIGHT 72. 


| プア Pc カテ Pressure RAKE 


езе» OUTER 


WALL 


s Th MASTER. 


\ 


Vew 
Looking 


FORWARD 


(Trpica g 


` 
шига му ro NIS 
| ж” маса ғ) 


と と 9- の -/ タ こり 


COMPRESSOR INLET TOTAL PRESSURE (Pty) PROBE LOCATIONS 


1278 ДЕЗ 


Ec] REC | тек 


ого у ' 70 го OO 


С 


eU uw Ww LU Y 


+£ pP Pp >» ЕР - 


Ма JP PF DOD 


Фоліо чом з ШЕН 


OrvAANA WN 


BARU B UJ N ~ 


Ољо = 


FLIGHTS 


сн [5со, 


TABLE E-i 


MEASUREMENT 
VALID FLIGHTS 49 THRU 


NORMAL ACCELERATION (PEF ONLY) 
ROLL ANGLE (REF ONLY) 

AIRSPEED 

ALTITUDE 

ANGLE OF ATTACK 

ANGLE OF SIDESLIP 

PITCH ANGLE 

RAM AIR TEMPERATURE 


LOW PRESSURE COMPRESSOR ROTOR SPEED 
HIGH PRESSURE COMPRESSOR ROTOR SPEED 
ENGINF FUEL FLOW 

AFTERBURNER FUEL FLOW 

EXHAUST TURBINE TOTAL PRESSURE 

FUEL TEMPERATURE 

POWER LEVER ANGLE, 

ROLL ANGLE 


ALTITUDE (REF ONLY) 
AIRSPEED (REF ONLY) 
EXHAUST TEMPERATURE 
TEMP. BETWEEN Мі AND ма 
PRESS. BETWEEN МІ AND Ма 
PRESS. BETWEEN МІ AND N2 
PRESS, OUT ОҒ М2 (STATIC) 
COMPRe INLET TOTAL TEMPERATURE. 


(2300) 
(ЗТАТІС) 
(TOTAL) 


(NOT USED) 
(NOT USED) 


COMPR INLET PRESS. (РЕР» 


(SELECT 5 OF THE FOLLOWING 16) % 


STATIC PRESSURE SPLITTER DUCT 
STATIC PRESSURE DUCT FLOOR 
TOTAL PRESSURE BOUNDARY LAYER RAKE 


WALL 


DIFF о STATIC PRESSesLT=RT 


TO A/S TOTAL) 


(6) 
(4) 
(5) 
(1) 


(TOTAL ОР 16) 


| MEASUREMENT NOeS 3 THRU 6, 


AND 
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COMPRESSOR INLET PRESSURE (STATIC) 
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COMPRESSOR INLET PRESSURE (STATIC) 
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MEAS! UNITS 


ON/OFF 
ON/OFF 


алллол лл 
о JO J вом 
525 2 OD YY ND 


ENGINE SCROLL (STUB DUCT)STATIC PRESSURE 


POWER LEVER ANGLE (REF ONLY) 
TEMP. BETWEEN Мі AND N2 (2800) (REF) 
TEMP, BETWEEN Мі AND N2 (5300) 
TEMP. BETWEEN Ni AND №2 (8509) 
TEMP, BETWEEN № AND №2 (10400) 
BURNER PRESSURE 

MASTER PS2 REFERENCE (DIFF, PSO) 
NORMAL ACCELERATION 
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ЕСОВО NQ RAKES 5 THRU 8. RINGS A AND В 
RECORD мо. 9 RAKES 1 THRU 4. RINGS С AND О 
RECORD мо. 10 RAKES 5 THRU 8, RINGS С AND D 
RECORD NO» 11 RAKES 5 THRU 8, RING Е 
RECORD NO» 12 RAKES 1 THRU 4, RING Е 
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14 
14 
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Е-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


TIME 
не eMINeSECe 


39 


ошдшоооо 


25 


31 
за 


зе 
40 
40 


25.000 
104000 
302000 
30.000 

0.000 
20.000 
40,000 

04000 


50.000 

0.000 
30,000 

04000 
20.000 
304000 
404000 
48,800 


101000 
30,000 
20,000 
20,000 
47 «500 
2 nno 
35.500 
30.000 
34,600 
40.000 
7.800 
20.000 
45.800 
40,000 
564000 


55.000 
2.000 
304000 
114400 
49,000 
3B nno 
19.000 
33.000 


МАМЕ МО. 1 - TWO DEGREES NOSE UP 


PRe 
АТ, 
ЕТ. 
-8. 
37642. 
43593. 
46840, 
44074. 
244484. 
43611. 
42793. 


-54o 
4635, 
41112. 
37746. 
35816. 
37638. 
42146. 
46950. 


le 
38229. 
37849. 
37348, 
37361. 
37363. 
37057. 
36809. 
36895. 
38322. 
38624. 
37944. 
38292. 
37607. 
37635. 


-26. 
28242, 
41548. 
41277. 
38683. 
39545, 
39313. 
39313. 


МАСН 
мо. 


0.000 | 


0.924 
02980 
0.963 
0.617 
0,525 
0.441 
0.389 


0.000 
0.533 
14007 
14126 
1.122 
1.026 
0.818 
О, 727 


929000 
0,842 
0,851 
0,843 
0.850 
2.851 
0.840 
0.859 


. 0.855 


0.838 
0.837 
0.849 
0.877 
2.879 
S 894 


ба. ООС 
0.898 
0.834 
0,841 
С.717 
бе 731 
0.718 
9.718 


AMBe 
TEMP, 
DEGsF 
79.0 
-57.4 
ー89 8 
-93.7 
-85.0 
-83.0 
-78.5 
-78.9 


73.0 

67.1 
-7743 
-55.2 
-51,0 
-55,5 
-70.0 
-7903 


76.0 
-6040 
-56.9 
-5742 
-5742 
-5768 
-5808 
-5569 
-5465 
-66 1 
“56064 
-64.6 
-65.1 
=62,1 
-2645.3 


75.0 
105.9 
-85.Р 
-81.4 
-71.2 
«бат 
-69 «6 
-72.6 


МАМ» 
мо» 


11-18 


(FLIGHTS) 


TYPE OF MANEUVER 


PRIOR TO BRAKE RELEASEZENGINE RUNS 
CRUISE WITHOUT А/В 

CRUISE WITH А/В 

CRUISE WITH А/В 

HIGH ANGLE ОР ATTACK=HIGH POWER 
HIGH ANGLE OF ATTACK-HIGH POWER 
HIGH ANGLE OF ATTACK-HIGH POWER 
HIGH ANGLE OF ATTACK-HIGH POWER 


PRIOR TO BRAKE RELEASE/ENGINE RUNS 
CLIMB WITHOUT A/B | ' 
SNAP-UP CLIMB WITH A/B 

SNAP-UP CLIMB WITH А/В 

SNAP-UP CLIMB WITH A/R 

SNAP-UP CLIMA- WITH А/В 

SNAP-UP CLIMB WITH А/В 

PRIOR TO STALL 


PRIOR TO BRAKE RELEASE/ENGINE. RUNS ` 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 
PRIOR ТО CLOUD ENTRY 
CLOUD ENTPY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY ノ TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURRULENCE 
PRIOR TO CLOUO ENTPY 
CLOUD ENTRY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY ノ TURBULENCE 


PRIOR TO BRAKE _ RELEASEZENGINE RUNS 
CRUISE ІМ ICE CRYSTAL WEATHER 
PRIOR TO CLOUD ENTRY 

CLOUD ENTRY/TURBULENCE 

PRIOR TO CLOUD ENTRY 

CLOUD ENTRY/STURBULENCE 

PRIOR TO CLOUD ENTRY 

PRIOR TO STALL 


EF-8 -/0- 104 
PAGE 1 оє 9 


UPDATED 10/22/69 


ТІМЕ 
НР MIN о ЕС. 


13 17 20.000 
14 5 30,000 
14 6 22.600 
14 10 0.000 
14 10 17,000 
14 13 04000 
14 13 37.000 
14 14 55.000 
14 15 0,400 
14 16 50.000 
14 18 19.000 


ТІМЕ 
Неа МГМ БЕС е 


13 16 40.000 
14 1 30,000 


14 2 0.000 
14 5 104000 
14 5 22.800 
14 5 304000 
14 5 35,800 
14 17 194000 
14 17 37.000 


14 20 0.000 
14 20 23.000 
14 21 43.000 
14 21 544.000 
14 47 0.000 
14 47 30,000 
14 48 10.000 
14 49 40.000 


TABLE -2 CONT. 


F-102 COMPRESSOR STALL PROGRAM 
SUMMARY OF DATA POINTS 


(FLIG 


HTS) 


VANE NOe 1 = FOUR DEGREES NOSE UP 


PRe 
ALTe 
ЕТ. 


-8, 
43859, 
44659, 
41487. 
41864, 
40218. 
40437. 
39801. 
39596. 
39947. 
39398. 


PR 。 
АТ» 
ЕТ» 


1. 
42329. 
43171. 
40957. 
40988. 
40694. 
40328. 
39808. 
39987. 
39360. 
39783. 
39788. 
39270. 
35536. 
34400, 
30177. 
29132. 


МАСН 
мо. 


0.000 
о 886 
0.5879 
Cs831 
0.796 
04610 
0,694 
0721 
0,731 
06746 
О. 743 


0.000 
0.866 
0.835 
Се812 
0.830 
0.819 
0.808 
0.822 
0.800 
0.808 
0.807 
0,810 
0.817 
04391 
0.341 
9.497 
0.229 


AMB 。 МАМ. 
TEMP, МО» 
DEGeF 
76.0 1 
-7143 20 
-68.0 21 
-79.2 20 
-77.6 21 
-68.6 20 
-69.7 21 
-68%9 20 
-67.7 21 
-71.5 20 
-6948 21 


PRIOR 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 


ТУРЕ OF MANEUVER 


TO BRAKE RELEASE/ENGINE RUNS 


TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 


SIX DEGREES NOSE UP 


AMB e 
TEMP. 
DEG. F 


7940 
-82.4 
-82.6 
-77.7 
-76.4 
-78.8 
-73.5 
-7241 
-74.7 
-73.9 
-73.0 
-7г.о 
-75-3 
-46.2 
-4640 
-зз.о 
-26.4 


МАМ, 
NOs 


1 

7 

7 
го 
21 
21 
21 
20 
21 
20 
21 
20 
21 
81 
81 
81 
81 


PRIOR 
CRUIS 
CRUIS 
PRIOR 
CLOUD 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
HIGH 

HIGH 

HIGH 

HIGH 


ТУРЕ OF MANEUVER 


TO BRAKE RELEASE/ENGINE RUNS 


Е wITHOUT А/В 

Е WITHOUT А/В 

TO CLOUD ENTRY 
ENTRY /TURBULENCE 
ENTRY/TURBULENCE 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 


ANGLE OF ATTACK-LOW 
ANGLE OF ATTACK-LOW 
ANGLE OF ATTACK-LOW 
ANGLE OF АТТАСК- ОМ 


TV-19 


РОМЕР 
POwER 
POWER 
POWER 


EF-8 -16 - 10и 
-2 oF? 


56 


Ç s 


13 
14 
ta 
14 
14 
14 
14 
14 


15 
15 
15 
15 
16 
16 
16 
16 
15 
16 
16 
16 
16 
16 
16 


54 50,000 
13 9,000 
14 0,000 
17 30.000 
26 30.4000 
27 0.000 
27 304.000 
28 0,000 


12 40,000 
48 04000 
55 40,000 
55 47.200 
2 52.000 
2 57.500 
5 55,000 
5 56,800 
6 27.000 
6 32.000 
14 0,000 
14 14,500 
17 54000 
17 13.000 
17 14.600 


П 
1 


TABLE 1-2 (conr) . 


Е-102 COMPRESSOR STALL PROGRAM 
SUMMARY ОР DATA POINTS (FLIGHTS) 


МАМЕ МО. 2 
(PLUS ВВАСКЕТ5 FOR МАМЕ МО. 


121. 
37365, 
37783, 
36273. 
38043. 
37720. 
38445. 
34868. 


121. 
40416. 
37137. 
37457. 
36130. 
36380. 


34581. 


35129. 
35666. 
35372. 
34794, 
35086. 
35157. 
35375, 
35370. 


Os00C 
0.964 
04952 
0.849 
0.628 
0.486 
0.356 
0.2307 


0.000 
0.908 
0,855 
0.818 
0.863 
0,850 
0.719 
0.724 
0.745 
0.740 
0.852 
0.834 
0.663 
0.662 
0.658 


77.0 


:-65.9 


-6443 
-58.8 
-62.0 
-56.1 
-523.7 
-47.3 


77.0 
-76.5 
-6в.о 
-65.7 
-5о.4 
-65.0 
-55,а 
-58.1 
-59.0 
-59.8 
-55.8 
T5849 
-58,9 
-59.7 
-60.2 


- ZERO ОЕСРЕЕ5 МОЗЕ UP 


1) 


ту-го 


PRIOR TO BRAKE RELEASEZENGINE RUNS 


CRUISE 
CRUISE 
CRUISE 
HIGH A 
HIGH A 
HIGH A 
HIGH A 


WITH А/В 
WITHOUT А/В 
WITHOUT А/8 


NGLE OF ATTACK=LOW POWER 
NGLE OF ATTACK-LOW POWER 
NGLE OF ATTACK-LOW POWER 
NGLE OF ATTACK-LOW POWER 


PRIOR TO BRAKE RELEASE/ENGINE RUNS 


CRUISE 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 


WITHOUT А/В 


TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO CLOUO ENTRY 
ENTRY/TURBULENCE 
TO CLOUD ENTRY 
ENTRY ノ TURRULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE ` 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 


TO STALL 


ЕК-92-/д-/о4 
-J oF? 


РТ. 
мо. 


57 
57 
57 
57 
57 
57 
57 
57 
57 
57 
E 57 
57 


58 
58 
58 
58 
58 
© зв 
` 58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 
58 


ТІМЕ 
HR MIN, БЕС є 


54000 
104,000 
10,000 
584.000 

2,700 

34700 
21.500 
16.000 
22,000 
23,800 
266000 
30,000 


10,000 
204.000 
304000 


40.000 


50.000 
562800 
25.000 
292800 
344000 
49.600 
52.000 

9,000 
27,000 
57,000 

0,000 

0.000 
40,000 

0s000 


4 


TABLE 1-2 (conr) ту-г1 


Е-102 COMPRESSOR STALL PROGRAM 
SUMMARY ОР DATA POINTS (FLIGHTS) 


МАМЕ МО» 2 


РВ. 
АТ, 
ЕТ, 


317, 
37963. 
42646. 
41973. 
41958. 
42258. 
41896. 
39646. 
40315, 
39896, 
40100, 
40540» 


56. 
35345, 
36732. 
40209. 
44447, 
45733. 
47226, 
45966. 
46108, 
46536. 
46960. 
45257. 
484226 
44354, 
39068. 
37453. 
35930. 
35801. 


МАСН 
мо, 


0.000 
0.803 
0,820 
0.858 
0.850 
9,854 
0.814 
0,822 
0,831 
С.8аг 
0.834 
0.832 


0.000 
1.099 
1.008 
0.861 
04716 
0.613 
0.960 
0.893 
0,870 
0.870 
9.863 
0.893 
0,779 
0.644 
0.698 
0,423 
0,336 
0,274 


TWO РЕСРЕЕЗ NOSE UP 
(PLUS BRACKETS FOR VANE МО» 1) 


AMR e 
TEMP, 
DEGsF 


75.0 
-57.0 
«805 
-78.7 
-78.1 
-78.1 
-7548 
-69.4 
-73,3 
-73.1 
-73.1 
-67.1 


76.0 
-48,2 


-49.6 


-63.2 
-73.5 
-7946 
-93.2 
-87,8 
-89,8 
-87.7 
-87.0 
-89,1 

-93.1 

-84.1 

-69.9 
-57.0 
-5143 
-46.9 


МАМ» 
мо. 


81 


PRIOR 
CRUIS 
cRUIS 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
AFTER 


PRIOR 
SNAP= 
5МАР- 
SNAP- 
SNAP- 
PRIOR 
CRUIS 
ROLLE 
ROLLE 
ROLLE 
ROLLE 
ROLLE 
CONST 
CONST 
HIGH 

HIGH 

HIGH 

HIGH 


ТҮРЕ OF MANEUVER 


TO BRAKE RELEASE/ENGINE RUNS 
E WITHOUT A/B 
E WITHOUT А/В 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
ENTRY/TURRBULENCE 
TO STALL 
TO CLOUD ENTRY 
ENTRY ノ TURBULENCE 
ENTRY/TURSULENCE 
TO STALL 
STALL 


TO BRAKE RELEASE/ENGINE RUNS 
UP CLIMB WITH A/B 
UP CLIMB WITH А/В 
UP CLIMB WITH А/В 
UP CLIMB WITH A/B 
TO STALL 
Е WITHOUT А/В 
В СОАЗТЕВ 
R COASTER 
В COASTER 
В COASTER 
В COASTER 
АМТ ALTITUDE TURN 
ANT ALTITUDE TURN 
ANGLE OF ATTACK-LOV POWER 
ANGLE OF ATTACK=LOW POWER 
ANGLE OF ATTACK-LOW POWER 
ANGLE OF ATTACK-LOW POWER 


EF-8-10-JoM 
- оғ? 


ЕТ. 
мо, 


60 
60 
бо 
60 
60 
60 
60 
60 
50 
60 
60 


60. 


61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 
61 


TABLE 17-2 (ceur): 


Е-102 COMPRFSSOP STALL PROGPAM 


TIME 
HP MIN SEC + 


4 


27 


> 
> 


28 


N 
© 


м 
о № · 


ко Жо» ао 2-0 99 Жы» Жу» Жыз Ж» Э | 
+ > № 
æ me © 


206.000 

0.200 
204,000 
40.000 

0.000 
20,8000 
40,900 
43.700 
10,000 
49.000 
106.000 
26.0600 


15,000 
50.010 
55. 300 
202090 
334,000 
^.000 
14.000 
40.000 
55.300 
50.000 
2.300 
13,300 
174809 


SUMMARY OF DATA POINTS 


NO VANE 
VANE 

PRe MACH 

АТ» мо. 

ЕТ. 

2316. 0.000 
39863. 0.94? 
40459, 14001 
27851. 1.069 
35388, 14149 
38704, 0.936 
46364. 0,710 
48302. 0.686 
37141, С.566 
36498. 0.465 
35337. 0.359 
34696. 0,295 

le 0.009 
38695. 0.866 
38825, 0.6880 
3505, 0.839 
36328. 0.844 
35962. 74729 
36175. 0.757 
35580. 0.714 
35958. 0.726 
35849, 0.774 
36004, Г.757 
35671. Cs831 
ARI, 7.795 


INSTALLED 
BRACKETS ONLY 


АМВ e 
TEMP, 


“DEG oF 


100.0 
-67 + 1 
=78%2 
-66.9 
-54.5 
-61.2 
-79.1 
-80.2 
-60.4 
-50.2 
-45.6 
-48.0 


79,0 
-67.2 
-69,3 
-63.6 
-6442 
-58.7 
-61.9 
-61.1 
-60.9 
-60.2 
-59.2 
-60.7 
-5741 


оло 


о» 
д мм NNN NY = 


(FLIG 


HTS ) 


(VANES 1 AND 2) 


TYPE OF MANEUVER 


Іу-22 


PRIOR ТО BRAKE RELEASEZENGINE RUNS. 


CRUIS 
SNAP- 
SNAP= 
SNAP= 
SNAP= 
SNAP= 
PRIOR 
HIGH 
HIGH 
HIGH 
HIGH 


PPIOR 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
PRIOR 


Е WITHOUT А/В 
UP CLIMB WITH 
UP CLIMB WITH 
UP CLIMB WITH 
UP CLIMB WITH 
UP CLIMB WITH 
TO STALL 
ANGLE OF 
ANGLE OF 
ANGLE OF 
ANGLE OF 


А/8 
А/з 
А/В 
А/Б 
А/З 


ATTACK-LOW 
ATTACK-LOW 
ATTACK =LOW 
ATTACK-LOW 


POWER 
POWER 
POWER 
POWER 


TO BRAKE RELEASE/ENGINE RUNS 


TO CLOUD ENTRY 
ENTRY ノ TUREIULENCE 
то CLOUD ENTRY 
ENTRY/TURBULENCE · 
TO CLOUD ENTRY 
ENTRY / TURBULENCE 
то CLOUD ENTRY 
ENTRY /TURBULENCE 
TO CLOUD ENTRY 
ENTRY/TURBULENCE 
TO STALL 

TO STALL 


EF.§-/0-104 
~S oF? 


(9 
е 


Ет, 
МО в 


63 
6з 
6з 
6з 
ва 
63 
63 
63 
63 
63 
63 


64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 
64 


65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 
65 


Bern 


F-102 COMPPESSOR 


TIME 
HReMINeSECe 


504000 

0.000 
164200 
22.800 
20.000 
27.500 
28,200 
10.000 
20.200 
20.000 
23.000 


ーーーーー ニ ーー つつ っ っ 
E 
~ 


50,000 
40,000 
59.400 
504000 
56.800 
40.000 
В 49.450 
20.000 
40.000 
50,000 
194200 
50,000 
7.200 


> P O 


0 
4 
4 
14 5 
5 
8 


14 


> 


14 
14 
14 
14 


20.000 
48,000 

8.000 
38.000 
258000 
45.000 
47.800 
202000 
50,000 
10,000 
22.000 
104000 
40.000 
5.000 
55.000 
15.000 
38.000 
5664000 

6.000 
11,000 


12 


VANE МО. 
(PLUS BRACKETS FOR МАМЕ МО» 


РР, 
ALT. 
ЕТ. 


1100. 
33603. 
заава, 
34185, 
32324, 
33101. 
33096. 
33665. 
33777. 
31631. 
31529. 


1% 
36251. 
35576. 
34772. 
34577. 
35106. 
35807. 
32135. 
32595. 
33219, 
33389, 
29839, 
29628, 


1. 
39923. 
40065. 
39412. 
40426. 
40431. 
40802. 
43232. 
36497. 
30132. 
23652. 
34041. 
34465, 
34808. 
23213. 
22480, 
23137. 
24347. 
24286. 
24426. 


TABLE 1-2 (contr) 


STALL PROGRAM 
SUMMARY OF DATA POINTS 


MACH 
МО • 


0.000 
0.797 
0.781 
0.785 
0.887 
^.896 
0.894 
с.вав 
0.893 
6.909 
0.904 


2,000 
0.933 
0.923 
С.889 
0.894 
0.716 
0,684 
0.882 
0.879 
0.739 
0.722 
0.837 
0,859 


92000 
2.738 
0,740 
0,742 
0.932 
0.933 
0.926 
19017 
-1.192 
1.296 
714199 
с.заз 
0.407 
0,273 
0.914 
02911 
70.910 
04709 
0.715 
0.714 


AM. 
TEMP, 
DEGeF 


11140 
-44.0 
-48.6 
-455.1 
-50.5 
-47.9 
-49,5 
-47.6 
-52.7 
-41.9 
ー50 。 3 


77.0 
-54.7 
-б?еї 
-47ез 
-54.а 
-48.0 
-5760 
-45,9 
-50.6 
-49.5 
-53.0 
-39.8 
-46.8 


7240 
-64.6 
ー63 ぁ 4 
-60.1 
“бае? 
-6448 
-65.2 
-78.6 
-56.2 
-36.0 

9.5 
-асьз 
-41.9 
-4с.6 

-0.8 

3,0 

-п.з 

-9ва 

—7.4 

“Sel 


МАМ 
МО» 


(FLIG 


PRIOR 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 


PRIOR 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
CLOUD 
PRIOR 
PRICR 
PRIOR 
PRIOR 


PRIOR 


CRUISE WITHOUT 


HTS) 


1 AT SIX DEGREES NOSE UP 


2) 


TYPE OF MANE 


TO BRAKE РЕ 
TO CLOUD EN 
ENTRY/TUPRU 
ENTRY/TURISLI 
TO CLOUD EN 
ENTRY ノ TURRU 
ENTRY/TURRU 
TO CLOUD EN 
ENTPY/TUREU 
TO CLOUD EN 
ENTRY/TURIBUI 


TO BRAKE RF 
TO CLOUD EN 
FNTRY/TURRU 
TO-CLOUD Ем 
ENTRY/TURRBU 
TO CLOUD EN 
ENTRY/TURBU 
TO CLOUD EN 
ENTRY/TURBU 
TO CLOUD EN 
TO STALL 
TO CLOUD 
TO STALL 


EN 


TO ВРАКЕ RE 


As 


SIDESLIP * 
SIDESLIP 


CRUISE 


WITHOUT АЙ 


SIDESLIP 
SIDESLIP 


DESCENT 
DESCENT 
DESCENT WITH 
DESCENT WITH 


WITH 
WITH 


А/В 
А/В 
А/В 
АЙР 


IV-23 


UVER 


LEASE/ENGINE RUNS 
TRY 
LENCE 
LENCE 
TRY 
LENCE 
LENCE 
TRY, 
LENCE 
TRY 
LENCE 


LEASE/ZENGINE RUNS 
TRY 

LENCF. 

TRY 

«ЕМСЕ 

TRY 

LENCE 

TRY 

LENCE 

TRY 


TRY 


LFASE/ENGINE RUNS 
в 


в 


HIGH ANGLE OF ATTACK-MIL POWER 
HIGH ANGLE OF ATTACK-MIL POWER 


HIGH ANGLE OF 


CRUIS 
SIDES 
SIDES 


ATT 
Е WITHOUT Ам 
СТР 
LIP 


ACK-MIL 
в 


POWER 


CRUISE WITHOUT А/В 
SIDESLIP 
SIDESLIP 


БЕ БЕ P- 10 - 104 
-Ф ок? 


С 


66 
66 
66 
66 
66 
66 
66 
66 
66 
66 


67 


68 
68 
68 
68 
68 
68 
68 
68 
68 
68 
68 


но, 


14 
15 
15 
15 
15 
15 
15 
15 
15 
15 
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TABLE JV-2 (cont) 


Е-102 COMPRESSOR STALL PROGRAM 


SUMMARY OF DATA POINTS 


IV-2h 


(FLIGHTS) 


TYPE OF MANFUVER 


PRIOR TO BRAKE RELEASE/ENGINE RUNS 
PRIOR TO CLOUD ENTRY 

CLOUD ENTRY ノ TUREULENCE 

CLOUD ENTRY ノ TUREBULENCE 

WIND-UP TURN 

WIND-UP TURN 

PRIOR TO CLOUD ENTRY 

PRIOR TO STALL 

HIGH ANGLE OF ATTACK-MIL POWER 
HIGH ANGLE OF ATTACK-MIL POWER 


PRIOR TO BRAKE RELEASE/ENGINE RUNS 
CRUISE WITHOUT А/В 
CLOUD ENTRY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD _ ENTRY ノ TURBULENCE 
PRIOR ТО CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 


TIME РВ. МАСН AMB. 
MIN SEC. ALT, „мо, ТЕМР, 
ЕТ. DEGsF 
VANE NO。 2 BRACKETS ONLY 
46 50.000 -63. 2.000 73.0 
7 50,000 40336, 0.967 -7445 
7 58.200 40513. 08915 -77.7 
8 3.900 41362. 0.880 -80.2 
9 22.000 42004, 0,679 -68.7 
9 30,000 40526. 0.684 -66.5 
10 30,000 36397, 0.782 -61.0 
10 45,900 36397. 0.782 -67.8 
16 28,000 27210. 0.501 -60.0 
17 30.000 35603, 0.273 -53.2 
FLIGHTS 67 AND 68 
CLEAN DUCTS (ALL BRACKETS REMOVED) 
FERRY FLIGHT (NO DATA) 
12 40.000 1100. 0.000 93.0 
38 40.000 28229, 0,772 -28.7 
38 50.000 28085, 0.782 -29.0 
41 52000 26434, 0.776 -21.4 
42 1.4100 26779. 0.799 -24.7 
42 27.000 26589. 0.821 -20.5 
42 31.800 26513, 0.821 -20.0 
43 40.000 26108. 0.762 -18.7 
43 50,500 26638. 0.762 -21.6 
45 10.000 25570. 0.704 -18.4 
45 19.600 25655. 0.711 -22.7 


ЕР-%-/0 - 199 
~ 7 ек? 


Е-102 СОМ 


Ето ТІМЕ 
МО, HR eMINeSECe 
69 14 14 40.000 
69 14 15 0.000 
69 14 15 20.000 
бо 15 26 15.000 
бе 15 26 20.000 
69 15 31 25,000 
69 15 31 28.500 
бо 15 33 43,000 

1 69 15 33 53.000 
69 15 35 25,000 
бе 15 35 29.600 
69 15 37 5,000 
69 15 37 16.100 
69 15 39 344000 
ба 15 39 37.800 
69 15 41 164000 

Ф 6o 15 41 28.000 

69 15 41 42,000 
бе 15 41 54.900 
69 15 42 17.000 
70 
71 
72 п 14 50,000 
72 1 3 50,000 
72 1 4 04300 
72 1 6 204000 
72 1 6 24.600 
72 1 6 47,100 
72 1 10 184000 
72 1 10 27.500 
72 1 50 35.000 
72 151 0.000 
72 1 51 20.000 
73 

1 

| 

rO 

' 


TABL АУ-г 11-25 


сомт. 


PRESSOR STALL PROGRAM | 
SUMMARY OF DATA POINTS (FLIGHTS) 


PRe MACH АМВь МАМ» TYPE OF MANEUVER 
ALT е NOe TEMP, МО» 
FTe рЕСФЕ 
З INCH STRAKES (VANE 1 BRACKETS РЕМОУЕО) 
10. 04000 71.40 51 ADVANCE THROTTLE 
10. 0.000 7140 53 RETARD THROTTLE 
10, 0.000 7140 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
29263, 0,703 -30,0 20 PRIOR TO CLOUD ENTRY 
29408. 0.685 -33.1 21 CLOUD ENTRY/TURBULENCE 
25832, 0.583 -16.2 29 PRIOR ТО CLOUD ENTRY 
25912. 7.588 -16.2 21 CLOUD ENTRY/TURBULENCE 
25918, 0,708 -17,7 20 PRIOR TO CLOUD ENTRY 
26521. 0.705 -2443 21 CLOUD ENTRY/TURBULENCE 
25834. 0.649 -17,7 20 PRIOR TO CLOUD ENTRY 
26210. 0.646 -23.5 21 CLOUD ENTRY/TURBULENCE 
25684, С.586 -15,4 20 PRIOR TO CLOUD ENTRY 
25769, С.596 -1940 21 CLOUD ENTRY/TURBULENCE 
28318, 04.539 -26.0 20 PRIOR TO CLOUD ENTRY 
28087, 0.556 -27.0 21 CLOUD ENTRY/TURBULENCE 
26509, 06596 -18,9 20 PRIOR TO CLOUD ENTRY 
26237. 0.607 -19.0 21 CLOUD ENTRY/TURBULENCE 
26338, 0.627 -19.5 20 PRIOR TO CLOUD ENTRY 
27006, 0.663 -22.3 21 CLOUD ENTRY ノ TURBULENICE 
26844. 0.714 -22.0 21 CLOUD ENTRY/TURRULENCE 
FERRY FLIGHT (МО DATA) 
FERRY FLIGHT (NO DATA) 
581С. 0.000 76.0 1 PRIOR ТО BRAKE RELEASE/ENGINE RUNS 
35854. 0.767 -53.9 20 PRIOR ТО CLOUD ENTRY 
36393. 0.766 -59.7 21 CLOUD ENTRY ノ TURBULENCE 
33022. 0.626 -41,2 20 PRIOR TO CLOUD ENTRY 
33252. 0.655 -42.6 21 CLOUD ENTRY ノ TURBULENCE 
32894. 0.677 -43,В 21 CLOUD ENTRY ノ TURBULENCE 
32037, 0.672 -39,8 20 PRIOR TO CLOUD ENTRY 
32629. 0.693 -4140 9 PRIOR ТО STALL 
35419, 0,460 -55.1 81 HIGH ANGLE OF ATTACK-LOW POWER 
34319. С.376 -51.9 83 HIGH ANGLE ОР ATTACK=MIL POWER 
33959. 0.284 -51.8 83 HIGH ANGLE OF ATTACK=MIL POWER 
FERRY FLIGHT (NO DATA) 


どど - の - 10-104 
-Ров 9 


13 
14 
14 


1^ 
14 
ра 
14 
14 
14 
14 
14 
14 
14 
14 
14 
14 


78» 


mac 


82. 


TABLE IA _(семсь.) 


Е-102 COMPRESSOR STALL РВОСРАМ 


ТІМЕ 
не MIN I бес. 


23 
39 
39 


21 
10 
10 
10 
32 
за 
35 
35 
35 
36 
37 
39 
39 


20.000 
25.000 
465.000 


n | nno 
17.000 
18.400 
21.800 

8,700 
34.400 

6.800 
23.700 
25.800 
522800 

14600 
19,400 
25.300 


10.000 
33.000 
38.900 
12.000 
18,700 
40.000 
53.700 
20.000 
36.400 
50.000 
56,800 

9.000 
17.700 
52.000 

0.300 
33.000 
39.800 


SUMMARY OF DATA POINTS 


РР. МАСН AMB, МАМ» ТУРЕ ОР МАМЕЦМЕВ 
ALT, NO, ТЕМР, МО, 
ЕТ. DEGeF 
1 1/2 INCH STRAKES (VANE 1 BRACKETS REMOVED) 
ва.  C.000 78.0 1 PRIOR ТО BRAKE RELEASE/ENGINE RUNS 
33149. 0.353 -47.7 83 HIGH ANGLE OF ATTACK=MIL POWER 
32803. 0.280 -47.9 83 HIGH ANGLE OF ATTACK-MIL POWER 
75. 0.000 76.0 1 PRIOR TO BRAKE RELEASE/ENGINE RUNS 
29784. 0.825 -42.2 20 PRIOR TO CLOUD ENTRY 
29613. Са825 -39.0 20 PRIOR TO CLOUD ENTRY 
29679. 0.814 -43.В 21 CLOUD ENTRY/TURBULENCE 
29775. 0.820 -43.! 29 PRIOR TO CLOUD ENTRY 
10516. 0,843 -46.4 21 CLOUD ENTRY/TURBULENCE 
29287. 0.732 -48.6 20 PRIOR ТО CLOUD ENTRY 
29828. 0.748 -42.5 21 CLOUD ENTRY/TURBULENCE 
29387. 0.794 -47.7 21 CLOUD ЕМТВҮ/ТОРРАЛ ЕМСЕ 
27868. 0.866 -33.9 20 PRIOR TO CLOUD ENTRY 
28259, 0.859 -44.0 21 CLOUD ENTRY ノ TURBULENCE 
28984. 0.805 -39.9 20 PRIOR TO CLOUD ENTRY . 
29337. 04814 -44.3 21 CLOUD ENTRY ノ TURBULENCE 
FERRY FLIGHT (NO DATA) 
CLEAN INLET DUCTS (NO VANES, NO BRACKETS) 
FERRY FLIGHTS (NO DATA) 
46. 0,000 78.2 1 PRIOR TO BRAKE RELEASE ノ ENGINE RUNS 
29109, 0,795 -22.5 20 PRIOR TO CLOUD ENTRY 
29469. 0.809 -24,8 21 CLOUD ENTRY ノ TUREBULENCE 
29210. 0.636 -26.2 20 PRIOR TO CLOUD ENTRY 
29911. 0.650 -26.? 21 CLOUD ENTRY/TURRULENCE 
29452. 0.627 -26,3 РО PRIOR TO CLOUD ENTRY 
30002. 0.654 -26.1 21 CLOUD ENTRY/TURSULENCE 
29290. 0.696 -22.6 20 PRIOR TO CLOUD ENTRY 
29073. 0.720 -24.8 21 CLOUD ENTRY/TURBULENCE 
27472. 0.733 -17,0 20 PRIOR ТО CLOUD ENTRY 
28022. 0.728 -20.9 21 CLOUD ENTRY/TURBULENCE 
27033. 0.751 -13.9 20 PRIOR TO CLOUD ENTRY 
27116. 0.754 -22.0 21 CLOUD ENTRY/TURBULENCE 
28075. 0.762 -16.3 20 PRIOR ТО CLOUD ENTRY 
28104. 0.779 -19.5 21 CLOUD ENTRY/TURBULENCE 
28040. 0.740 -14.2 20 PRIOR TO CLOUD ENTRY 
28186. 0.731 “18.72 9 PRIOR ТО STALL 
FERRY FLIGHTS (МО DATA) EF-P- 10-104 


rv-26 


(FLIGHTS) . 


-9 оғ 9 


TABLE IY-3 IV-27 
EXPLANATION OF SYMBOLS LISTED IN COMPUTER OUTPUT 


NUS CALIBRATED AIRSPEED (KNOTS) 
TAS TRUE AIRSPEED (KNOTS) : 
“ALT ALTITUDE (FEET) ” 
MACH MACH NUMBER | 
ТА AMBIENT ТЕМРЕРАТОВЕ (DEG C) 
PSQ PRESSURE ALTITUDE (PSIA) 
ето FREE STREAM TOTAL PRESSURE (PSIA) 
RNI REYNOLDS NUMBER INDEX = (fm /Өт ^**) 
PLA POWER LEVER ANGLE (DEG) 
| ом BL OVERBOARD BLEED VALVE (OPEN/CLOSED) 
А/В МО? AFTERBURNER NOZZLE POSITION (OPEN/CLOSED) 
T FUEL FUEL TEMPERATURE (DEG F) 
RAT RAM AIR TEMPERATURE (DEG С) 
TT? LOW COMPRESSOR INLET TEMPERATURE (DEG C AND F) 
TT? TURBINE OUTLET TEMPERATURE (DEG C AND Е) 
м! LOW PRESSURE COMPRESSOR SPEED > (RPM) 
ма HIGH PRESSURE COMPRESSOR SPEED (RPM) 
TT3f за LOW COMPRESSOR DISCHARGE TEMPERATURE (DEG Е) 
314) (4 POSITIONS. NOs 1 AT 2100, NO. 2 AT 54004 


МО, 3 AT 83004 МО, 4 АТ 10200) (LOOKING FORWARD) 


TT2 ノ TSL =TR1 «дт. «COMPRESSOR INLET TEMP/STD SEA LEVEL TEMP 
TH? „© =ТР2 Ora 

TH2 ,68 =TR3 = Or “Š 

TH2 1624 =TR4 = 05,37 

TT3/TSL.52TR5 = Jer, = AVG, LOW COMPR.DISCHARGE TEMP/STD SEA LEVEL TEMP 


поп 


` 


pT2 LOW COMPRESSOR INLET TOTAL PRESSURE (PSIA) 
фта =PT2/PSL 

TT3 ノ TR1 = Я» / Or, (АМЕВАСЕ TT3) 

TT7/TR1 -Тғ,/ Өз, 

митва | s N,/ fer. 

N2/TR2 = Na Мета, 


N2/TRS 


№ Мет» 


МЕ = (ФЕ =ENGINE FUEL FLOW (LB ノ HR ) 

МЕ А/В = (див) =AFTERBURNER FUEL FLOW (LS8/HR) ў 
МЕС. 5 = ¿£ / Ст, V Or, 

WFC.68 — 200 / ($ть' Or °°) 

МЕАНС,6Ө = Wf ca (таг Ori У 

WF/PS4 = クチ ン ア Ps ヶ 


WF4/T ら 3 = WES (Psy Өту 9) 
WE/PS405 = аж уг 
WF74,STp3= WFA CR, -Ora 89). 


253 STATIC PRESSURE AT LOW COMPRESSOR DISCHARGE (PSTA) 
| РТЗ TOTAL PRESSURE АТ LOW COMPRESSOR DISCHARGE (PSIA) 
PS4 STATIC PRESSURE AT HIGH COMPRESSOR DISCHARGE- (PSIA) 
PS4.5 STATIC PRESSURE (BURNER) 
РТТ TOTAL PRESSURE АТ TURBINE OUTLET (PSIA) 


PT7-ALT =PT7-(ALTITUDE IN PSIA) А 
PRESSURE RATIOS ARE SELF EXPLANATORY 


| ве - 12-270) 
| Rev. と 12/7/68 
Vario Fur 3% TRY 


Af TABLE 1-3 (conr) 19-28 
K 


EXPLANATION OF SYMBOLS LISTED IN COMPUTER OUTPUT (PART 11) 
САЗ CALIBRATED AIRSPEED (KNOTS) 
TAS TRUE AIRSPEED (KNOTS) | 
\ ALT ALTITUDE (FEET) 
MACH ‚ |МАСН NUMBER 
TA AMBIENT TEMPERATURE (DEG F) 
PSO PRESSURE ALTITUDE (PSIA) 
РТО FREE STREAM TOTAL РРЕЗЗОВЕ (PSIA) 
TT2 LOw COMPRESSOR INLET TEMPERATURE (DEG K) 


| saw  |(МАЗТЕВ PS2 REFERENCE)STATIC PRESSURE AT LOW COMP。 INLET(STA 460)300" 


LOOKING FORWARD 


PS2 1 STATIC PRESSURE AT COMPRESSOR INLET 45 DEG CW (РУТА) 
PS2 2 5ТАТІС PRESSURE АТ COMPRESSOR INLET 135 OEG см (OBTAINED FROM 
Р$2 З STATIC PRESSURE АТ COMPRESSOR INLET 225 DEG СМ DIFFe PRESSURE 
PS2 4 STATIC PRESSURE AT COMPRESSOR INLET 317 DEG Cw MEASUREMENTS 。 ВЕР 
PS2 ESF |5ТАТІС PRESSURE АТ ENGINE SCROLL STA 439 (FWD) TO MASTER PS2) 
PS2 ESA PRESSURE ENGINE SCROLL STA 442 (AFT) 
PSSW 1 PRESSURE SPLITTER STA 128 
PSSW2 STATIC PRESSURE АТ SPLITTER DUCT WALL |STA 170 
PSSW3 STATIC PRESSURE AT SPLITTER DUCT WALL |STA 203 
PSSW4 STATIC PRESSURE AT SPLITTER DUCT WALL |STA 231 
PSSw5 STATIC PRESSURE АТ SPLITTER DUCT WALL [STA 273 
PSSW6 PRESSURE SPLITTER STA 316 

PRESSURE DUCT FLOOR STA 195 

STATIC PRESSURE AT DUCT FLOOR STA 260 

PSOF З STATIC PRESSURE АТ DUCT FLOOR STA 292 

PRESSURE DUCT FLOOR STA 349 


0.8 {РУТА} 


PTBL 1 PRESSURE [(5ТА 107) INCHES 


PTBL2 IBOUNDARY LAYER RAKE PRESSURE 166 INCHES (OBTAINED FROM 
PTBL3 BOUNDARY LAYER RAKE PRESSURE 2.49 INCHES DIFF, PRESSURE 
PTBL4 BOUNDARY LAYER RAKE PRESSURE 3,2 INCHES MEASUREMENTS «ВЕР 
PTBLS BOUNDARY LAYER RAKE PRESSURE 4.0 INCHES TO PTO) 


(1.65 IN。 FROM FUSELAGE SKIN TO CENTER 
LINE OF SPLITTER DUCT LIP) 


DUCT DP DIFFERENTIAL STATIC PRESSURE. RIGHT-LEFT SIDE OF DUCT (STA 266) 


ALPHA ANGLE OF ATTACK (DEG) 

SIOESL IP IANGLE OF SIDESL IP (DEG) 

PITCH PITCH ATTITUDE (DEG) 

ROLL ROLL ATTITUDE (DEG) 

V ACCEL NORMAL ACCELERATION (6 5) 

N1BLV GROUND COOLING VALVE POSITION, М1 BLEED (OPEN/CLOSED) 
N2BLV GROUND COOLING VALVE POSITION, N2 BLEED (OPEN/CLOSED) 


ICE ОЕТ SPECIAL ICE DETECTOR SIGNAL LIGHT« COMP. INLET (ON/OFF) 

ENC ТО IG EXHAUST NOZZLE CONTROL ТО IGNITER+ PRESSURE (PSTA) 

IG SQ PR | IGNI TER SQUIRTER PRESSURE (PSIA) 

IG TO ЕХН IGNITER TO EXHAUST CONTROL, PRESSURE (PSIA) 

АВ FÜ PR | AFTERBURNER FUEL PRESSURE (PSIA) 

АВ АС PR | AFTERBURNER ACTUATOR PRESSURE (Р51А) 

АВ МОТОР | AFTERBURNER MOTOR ACTUATOR (ON/OFF ) 

ВАТМ CL RAIN CLEARING VALVE POSITION (OPEN/CLOSED) 

ANTI ICE | ANTI-ICING VALVE POSITION (OPEN/CLOSED) 5 
IGNITION | IGNITION {ON/OFF ) 


EF- 0-10-37 (2 
16769 


TABLE 1ү-4 


MANEUVER CODES 
Е-102А COMPRESSOR STALL PROGRAM 


CODE MANEUVER 


GENERAL 
PRIOR TO BRAKE RELEASE 
PRIOR TO BRAKE RELEASE 
TAKE-OFF 

CLIMB WITHOUT А/В 
CLIMB WITH A/B 
DESCENT WITHOUT А/В 
DESCENT WITH A/B 
CRUISE WITHOUT А/В 
CRUISE WITH A/B 
PRIOR TO STALL 

AFTER STALL 

PRIOR TO А/В BLOWOUT 


ANTI ICING SELECTOR 
ELECTRONIC COOLING JET PUMP SYSTEM 
OPEN GROUND COOLING SYSTEM VALVE 

RAIN CLEARING 


CRUISE IN ICE CRYSTAL WEATHER 
PRIOR TO CLOUD ENTRY 
CLOUD ENTRY/TURBULENCE 


5МАР-ОР CLIMB 
SNAP-UP CLIMB WITH А/В 
SNAP-UP AND PUSHOVER 

SNAP-UP AND PUSHOVER WITH A/8 
SNAP-UP AND PULLUP WITH A/B 


TANKER FLIGHT (SETTING UP) 
TANKER FLIGHT (WATER ON) 


THROTTLE VARIATIONS 
ADVANCE THROTTLE 
ADVANCE THROTTLE WITH А/8 
RETARD THROTTLE 

MAX A/B TO MIN A/B 

MIN A/B TO MAX A/B 

MIL POWER TO А/В 

А/8 TO MIL POWER 


MISCELANEOUS MANEUVERS 
SIDESLIP. MILITARY POWER 

SIDESLIP 

ADVANCE THROTTLE WITH SIDESLIP 
RETARD THROTTLE WITH SIDESLIP 
RUDDER MOVEMENT 

CONSTANT ALTITUDE TURN 

WIND-UP TURN. қ 

HIGH ANGLE ОҒ ATTACK-LOW POWER 

HIGH ANGLE OF ATTACK-HIGH POWER 
HIGH ANGLE OF ATTACK-MILITARY POWER 
ROLLER COASTER 
ROLLS 


ЕЕ-840-31 (+) 


IV-29 


NAME н っ ひい で یں‎ Q = ч ج ص ےی‎ WN Про یں ج ی‎ N س‎ 


- O0 я ром» 


СА5 КТ 
РЫА 
М1 
N1/TR2 
МЕ 
WFC «68 
WF /P S4 


TIME 
0.0 
52.1 
5884, 
5813. 
8049. 
8518, 
56.82 


ТІМЕ 

387.7 

52.6 
5884, 
5931. 
4470. 
9359. 
57.25 


ТІМЕ 

340.0 
52.5 
5926. 
6079. 
4026. 
10281. 
58,94 


ТЕМЕ 

261.8 
52,6 
5950. 
6353. 
3287. 
12661. 
62.31 


ТІМЕ 
193.1 
52,7 
6032. 
6659. 
12643. 
15083. 
1664173 


TABLE 1/-5 


Е-102А COMPRESSOR STALL DATA 


A/C S/N 56-11 
TAS KT PR ALT FT 
OV BL А/В №02 
№? TT2/TSL 
N2/TR2 TH2 «5 
N2/TR5 WF A/R 
WFC。5 wWFABC。68 
WF4/TR3  wF/PS4。5 
ОЕ DAY 12 HR 36 
040 56. 
CISD 
9306. 1.024 
9194, 1.012 
1352. 0» 
8555. 0. 
55.89 60.38 
OF DAY 13 НК з 
647,6 35345. 
CLSD 
9230. 0,983 
9305, 04991 
7458. 11540, 
9332, 24160. 
57.88 70.77 
ОР DAY 13 HR 3 
593.2 36732. 
сцъ 
9236. 0.950 
9475, 0.974 
7517, 10113, 
10187, 25823, 
61.01 75.92 
OF DAY 13 HR 3 
497,9 40209. 
сот 
9161. 0.877 
9782. 0,936 
1623. 8601. 
12366. 33123. 
68.12 86.35 
ОЕ DAY 13 НВ 3 
408,8 444467. 
сыз? 
9086. 0.820 
10031. 0.905 
7706. 1082. 
145566 40608. 
76.34 99.51 


51 


МАСН 
Т FUEL C 
ТТЗ-1 F 
TH2 468 
PT2/PSL 
PS4/PT2 
МЕ/д,5ТВ3 


MIN 10000 
04000 
86.8 
352.9 
1.016 
0.929 
10370 
59.39 
MIN 20,000 
1,099 
32.8 
32205 
0,989 
0.682 
11.002 
71.55 


30.000 
1.008 
32.3 
308.6 
0.966 
04405 
11,466 
78.59 


МІМ 


40.000 
0.861 
32.3 
277.3 
0.914 
0,283 
12.647 
94440 


MIN 


MIN 506000 
04716 
33.2 
247.0 
0,874 
0.200 
13,444 
113.83 


TV-30 
FLIGHT NO. 58 
TA DEG C PSO PSIA PTO PSIA RNI 
RAT C TT? C TT2 Е ттт с 
TT3-2 F | ТТ3-3 F ТТ3- Е TT? Е 
TH2 1.24 PT2 TT3/TR1 TTI7/TR1 
PS3 PT3 Р54.5 РТ7 
PS4 РТЗ/РТ2 | Р54/РТТ РТТ/РТ2 
PS4/PS3 Р54/РТЗ PS37PT2 PTT-ALT 
БЕС TEST MANEUVER 1 
2404 14.665 14.665 04901 
25.5 2240 71.7 62946 
363.4 387.7 380.7 1165,4 
1.030 130660 362.3 1137.4 
39.928 480427 133,294 30.606 
141.662 34545 40628 2.240 
34547 2,925 24923 15.940 
5ЕС ТЕЗТ MANEUVER 32 
-4445 34401 7.249 0.492 
12.7 10.3 50,6 64665 
330.3 338.1 347.8 1195.8 
0.980 7.097 38041 — 121543 
20.858 | 244401 63.169 160478 
78.088 3.438 5.138 2.321 
3.743 3.200 24938 134076 
5ЕС TEST MANEUVER 32  . 
-45.3 3.182 6.085 0,431 
-4.2 0.7 33.3 68140 
318.7 331,9 334.4 120368 
0.938 5.957 340.2 1266.5 
17.466 204340 53.035 144619 
68.315 30414 44672 20453 
3.911 3,358 24931 11.437 
SEC TEST MANEUVER 32 
-52.9 2.692 4.368 0.334 
-19s4 -20.4 -4.7 66246 
284.0 29642 299.6 — 122447 
0.849 4.172 329.8 139604 
12.398 — 14724 38.075 11.787 
52.765 3,529 44476 2.825 
4.255 3.583 2.971 9.094 
SEC TEST MANEUVER 32 
-58.6 24196 30091 0.256 
-3840 -з6.7 -34.0 665.3 
263.3 271.2 264.1 1229.5 
0.782 20946 — 318.6 189844 
94033 9,534 26,568 8.815 
39,615 3,235 4.493 2.991 
4.385 4.154 3.065 6.619 


ЕР-8-10-112(-) 
723 2/4% 


Га 


~ Бо не ча ی‎ гг во ч тхл ج‎ or ДОЛ Pune 


NDU ом 


N1⁄TR2 
МЕ 

WFC » 68 
WF/PS4 


TIME 

158.2 
52.6 
6044. 
6810. 
2359, 
16073. 
69.24 


ТЇМЕ 

252.5 
48.6 
5794. 
6336. 
2617» 
12868. 
61499 


ТЇМЕ 

23849 
48.6 
5794. 
6357. 
2527. 
12790. 
62.11 


ТЇМЕ 

231.0 
48.1 
5794. 
6396. 
2891» 
13050. 
53.43 


ТІМЕ 

228.7 
48.3 
5770. 
6352. 
|2694. 
13317. 
61.88 


ТАЗ КТ 


N2/TRS 
ЮЕС.5 
WE4/TR3 


OF DAY 
347.4 
сир 
9038. 
10184. 
7721. 
15396. 
81.45 


ОҒ DAY 
534.0 
скор 
8870» 
9700. 
7579» 
12460» 
70,01 


ОЕ DAY 
500.3 
С13Ъ 
8834, 
9693, 
15564 
123706 
70.53 


ОЕ DAY 
486.0 
сір 
8834. 
9752. 
7585. 
12593. 
72.56 


ОҒ РАЎ 
487.3 
ске 
8834. 
9725. 
7589. 
12864. 
70.52 


р 


13 


13 


13 


13 


13 


TABLE 


こら Cont 


Е-102А COMPRESSOR STALL DATA 
A/C S/N 56-1151 


R ALT FT 
А/В №2 
TT2/TSL 
TH2 «5 

МЕ A/B 
МЕАВС,68 
WF/PS4,5 


HR 3 
45733, 


0,787 
0,887 
6863. 
46765. 
113.33 


НЕ 9 
47226. 


0.836 
0.914 
0. 
04 
89.23 


НЕ 9 
45966. 


0.830 
0.911 
Oe 
0. 
88.98 


HR 9 
86108. 


0.820 
0.905 
0. 
0» 
93.76 


HR 9 
46536. 


0,825 
0.908 
0. 
0. 
89.25 


МАСН 
T FUEL С 
11244 Е 
ТН2 «68 
PT2/PSL 
PS&/PT2 
МЕ /4 5TR3 


MIN 56,800 
0s613 
33.9 
23469 
0.850 
04172 
13.426 
133.32 


MIN 25.000 
0.960 
31.9 
23747 
0.885 
0.229 
12.506 
100,77 


MIN 29,900 
0,893 
32.4 
23142 
0.881 
0.224 
124338 
100.94 


MIN 384000 

0,870 
33.9 

22968 
0,874 
0.218 
12.236 
107.26 


МІМ 49,600 
0,870 
37.0 
228.9 
0,877 
0.213 
120849 
101.71 


FLIGHT МО» 


TA DEG С Р 
RAT С 
трава F 
TH2 1,24 
P$3 
PS4 
PS4/PS3 


SEC 
-62.0 
-44.5 
250.1 

0.743 
7.616 
34067 
4.472 


SEC 
-69.5 
-3141 
250,1 

0.801 
10,804 
42,216 

3,907 


5ЕС 

-66.6 

“32.2 

24905 
0.794 
9.653 
40.655 
4.211 


SEC 
-67.6 
-35.2 
239,3 

0.782 
9,476 
39.268 
4.143 


SEC 
“6605 
-32.8 
242.2 

0,787 
9,564 
804309 
4.214 


58 


50 PSIA 
тта C 
TT3-3 F 
PTZ 
PT3 
PT3/PT2 
PS4/PT3 


TV-31 


РТО PSIA RNI 
ТТ? F TT7 С 
ТТЗ-4 Е ТТ? F 
TT3/TR1 TT7/TR1 
PS4s5 PT7 
PS4/PT7 PTT/PT2 
PS3/PT2 РТ7-А(Т 


TEST MANEUVER 9 


2.064 24662 00232 
-46.2 -51.2 663,5 
262.3 25684 1226.3 

2.537 318.6 155742 

7 «603 20.814 7,870 

2.996 4.328 3.101 

40480 34001 5 «805 
TEST MANEUVER 7 

14921 3.476 0.286 
-3242 -2549 62641 
25843 25644 1159.0 

3,375 299.7 1386.1 

11.828 290329 8 «993 

3.503 4.69% 2.664 

3,569 3.200 74071 
TEST MANEUVER 85 

2,041 34428 04282 
-33.7 “2808 62344 
257,8 258,3 1154,2 

34295 30040 1389,5 

11.466 28.409 8,756 
534479 40642 24657 

34545 24929 6.7184 
TEST MANEUVER 85 

2.027 3.4322 0.4279 
-36.7 -3440 62166 
255.3 25046 1151,0 

3,209 297,1 1402.7 

10,379 26.568 8.815 

3.234 4.454 20747 

3.783 2.952 64787 
TFST MANEUVER 85 s 

14986 3,254 0.270 
-35,3 -31.6 61564 
249,8 25166 113948 

34137 294.6 1381.3 

10.983 27,948 8756 

3,501 4.603 2.791 

3.670 3.049 60770 


ЕР-8-10-3120-2) 


С 


Ма АЛ ج‎ WN к 


ч ےی‎ xn یں ج‎ м н ч ی‎ An ی ج‎ м っ の ریہ یں ج ی‎ Чо n ی ج‎ 2£ we 


MOS n гы 


МЕС. 68 
WF/PS4 


TIMF 
224.5 

88.6. 
5770. 
6352. 
2481. 
13558. 
62.92 


ТІМЕ 

243.1 
88.3 
5747. 
6316. 
2640. 
12803. 
63.31 


ТІМЕ 

19361 
52.5 
5926. 
6659, 
2456. 
16225» 
66.99 


ТІМЕ 

172.3 
52.6 
5902» 
6667. 
2500. 
15473. 
65.41 


ТІМЕ 

212.9 
31.4 
4938, 
5439, 
1543. 
16694. 
49.03 


А/С 5/М 56-1151 


ТА5 КТ 
ом BL 
м2 
N2/TR2 
N2/TR5 
WFC。5 
WF 4/TR3 


OF DAY 
484.2 
сар 
8834. 
9725. 
7613. 
13097. 
71.70 


ОЕ DAY 

499,7 
сағ? 
8833. 
9707. 
7595. 
12375, 
71.99 


OF DAY 
433.3 
САР 
8907. 
10008. 
7669. 
15558. 
78.49 


OF DAY 
362.5 
CISD 
8907. 
10060. 
7698. 
14809. 
77.19 


ОҒ DAY 

400.2 
сіу? 
8110» 
8933. 
7229. 
5465. 
55.92 


Р 


13 


13 


13 


13 


13 


TABLE JV-5 CONT. 


Е-102А COMPRESSOR STALL DATA 


R ALT FT MACH 
A/B NOZ Т FUEL С 
TT2/TSL ТІЗ-ІҒ 
TH2 «5 ТН2 068 
МЕ А/В PT2/PSL 
МҒАВС.68 PS4/PT2 
МЕ/Р54,5 WF/4e5TR3 
HR 9 MIN 524000 
46960. 0.863 
38.1 
0.825 224.8 
0,908 0.877 
0. 0.208 
0. 12.66 
91.04 103.75 
HR 10 MIN ` 9.000 
45257. 0.893 
39.3 
0,827 227.1 
0.909 0.879 
0. 0.234 
0. 12.102 
87.94 99.99 
HR 12 MIN 27.000 
48422. 0.779 
32.1 
0.792 221.0 
0,890 0.853 
6253. 0.177 
413026 14.065 
102.19 119,74 
HR 12 MIN 57,000 
44355, 0.644 
31.6 
0.783 216.9 
04885 0.847 
О. 0.190 
0. 13.640 
103.04 121.60 
HR 25 MIN 04000 
29068. 0.698 
38,5 
0.824 178.7 
0.907 0.876 
ЭГ 0.262 
0. 8,144 
77.56 88,45 


FLIGHT МО» 


58 


ТА РЕб С Р5О Р5ТА 


ВАТ С 
TT3-2 Е 
ТН2 1.24 
PS3 
PS4 
PS4/PS3 


SEC 
-66,1 
-34841 
23341 

0.787 
9.653 
39,442 
4.085 


SEC 
-67.3 
-32.0 
241.0 

0,791 
10.804 
41.696 

3.859 


SEC 
“6905 
“4463 
239.3 

0.749 
8.502 
36.667 
4.312 


SEC 
-64.5 
-45.6 
235,4 

0.739 
94033 
38.228 
49231 


SEC 
-56.6 
-33.3 
181.1 

04786 
9.919 
310466 
3.172 


TT2.C 
TT3-3 F 
PT2 

PT3  . 
PT37PT2 
PS4/PT3 


TV-32 


РТО PSIA RNI 
TT2 F ттт С 
TT3-4 Е ТТТ Е 
TT3/TR1 TT7/TR1 
2545 РТ? 
Р54/РТТ РТТ/РТ2 
PS3/PT2 РТ7-А.Т 


TEST MANEUVER 85 


1.946 3.166 0.264 
-35.3 -31.6 ` 61643 
249.3 247.8 1141.4 

3.065 289,3 1393,2 

10 «621 27,258 8.697 

3.464 4.534 2.4837 

3.713 3.149 6.751 
TEST MANEUVER 85 

2.112 3,550 0,296 
-3445 -3042 60447 
247.5 251,6 112055 

3.0445 292.1 1353.5 

12.069 30,020 9.288 

3,503 4.8488 2.695 

3,454 34136 7,176 
TEST MANEUVER 75 

1.814 2.710 04236 
-48.9 -48.8 64468 
251,3 . 268.3 1192.6 

2.607 303.0 1505.6 

9.655 246936 8,165 

34703 4,490 24132 

3.797 3.261 5.4351 
TEST MANEUVER 75 

2.206 24916 00257 
-47.? -5341 642,1 
24340 243.6 1187.8 

2.802 299.4 1515,3 

104,500 24.266 84402 

3.746 4.549 2.998 

3.640 3.223 62195 
TEST MANEUVER 81 

2.844 3.938 04334 
-35.6 -32.1 47341 
208,8 20461 883.7 

3,863 23404 107241 

11,586 19,893 1,338 

2,999 4.287 1.899 

24715 2.567 4.493 


EF-8-10- 123) 


чол ркы м н 


س لم یں ج МО л‏ 


М1/ТВ2 
МЕ 

WFC.68 

WF/PS4 


TIME 

130。3 
46.2 
5567. 
6208. 
2403» 
12120. 
64.63 


ТІМЕ 

106.8 
49.6 
5789. 
6453. 
2706. 
13462.» 
63.84 


ТІМЕ 
87.0 
89.9 

5817. 
6473. 
2773. 
14116. 
65.43 


TABLE ЈУ- 5 


А/С 5/М 56-1151 


TAS КТ 
ОУ Ві 
ма 
мата? 
N2/TR5 
МЕС. 5 
WF4/TR3 


ОЕ DAY 
286.48 
сер 
8615. 
9607. 
7548. 
11654, 
76.96 


ОЕ DAY 
197.7 
[ary 
8833. 
9845. 
1579. 
12946. 
73.99 


ОҒ DAY 
161.9 
сіў» 
8870. 
9869. 
7581, 
13584, 
75.65 


РВ АСТ ЕТ МАСН 
А/В №02 T FUEL С 
TT2/TSL TT3<1 F 
TH2 «5 ТН? «68 

МЕ А/В PT2/PSL 
ЧЕАВСе68 PS4/PT2 
WF/PS4。5 WF/4e5TR3 

13 НЕ 26 MIN 0.000 
37453, 0,423 
40.5 
0,804 196.7 
0,896 0,862 
0» 0.230 
0, 114001 
83.25 96.56 
13 НЕ 26 MIN 40.000 
35930. 0.336 
48.7 
0.8064 222.4 
0.897 0.862 
0» 0.232 
бе 12,379 
80.85 93.70 
13 HR 27 MIN 0.4000 
35801. 0.274 
44.9 
0.807 224.8 
0.898 0.864 
0. 0.227 
0. 12.696 
80.64 93,25 


Е-102А COMPRESSOR STALL DATA 


(сеют,) 1V-33 
FLIGHT NO. 58 
ТА DEG C PSO PSIA PTO PSIA RNI 
RAT C TT2 С TT2 Е TT7 С 
TT3-2 F TT3-3 F TT3-4 F TT7 F 
TH2 1.28 PT2 TT3/TR1 ТТ7/ТВ1 
PS3 PT 3 PS4s5 PT7 
PS4 РТЗ/РТ2 PS4/PT7 РТ7/РТ2 
Р5%/Р53 PS4/PT3 PS3/PT2 PT7=ALT 
SEC TEST MANEUVER 81 
-49.4 3,074 3.477 0301 
-41.3 -4144 -42.6 54504 
210,0 228.4 228.3 1013,8 
04763 3,380 26844 1260.9 
9.919 12.069 28.869 8.934 
37.188 3.570 4.162 2.643 
3.749 3,081 20934 5.859 
5ЕС TEST MANEUVER 81 
“4663 3.307 3.577 04304 
-39.9 -41.1 -42.1 60447 
239.9 256 «З 26002 112045 
0, 764 3.424 30460 139240 
114513 13.397 33,472 9.466 
42.389 3.912 4.478 2.764 
3.681 34164 .3.362 64158 
SEC TEST MANEUVER 81 
-43.8 3.328 3.507 . 04296 
-38.2 -40,4 -40.7 61405 
24703 26747 261.7 113842 
0.767 3.338 31040 1409.1 
11.159 13.759 34,393 94761 
42.389 4.121 4,342 20923 
3.798 3,080 3.342 6.432 


EF-8-10- #24) 


] 


CABLE 14-5  (cewr) . IV-3h 


Е-102А COMPRESSOR STALL DATA (PART 11) 
A/C S/N 56-1151 FLIGHT МО» 58 


8 CAS KT TAS КТ РК ALT FT MACH TA DEG F PSO PSIA РТО PSIA TT2 K 


9 PS2M Р52 1 Р52 2 PS2 3 PS2 4 PS? ESF Р52 ESA МІ BLV 
10 ALPHA SIDFSLIP РІТСН ROLL V ACCEL ICE DET ENC TO IG N2 RLV 
11 Р55М1 PSSw2 PSSW3 PSSW4 PSSW5 PSSW6 IG SQ PR RAIN CL 
12 PTRL1 PTRL2 PTRL3 PTBL4 PTBEL5 АВ FU PR ІС TO EX ANTI ICE 
13 PSDF1 PSDF2 PSDF 3 PSDF4 DUCT DP AB MOTOR АВ AC PR IGNITION 

TIME OF DAY 12 HR 36 MIN 10,000 SEC TEST MANEUVER 1 

8 0.0 040 56. 0.000 76.0 144665 194665 295,2 

9 14.343 14.355 144315 14.340 14.285 144331 146016 
10 “3.3 -16.7 -l.l 2.8 1.03 OFF 1 x t 3 e 
VOEE EE зе ae Se HE ae FEF в 144856 14.984 14.840 15.2373 st 
1 2 3t MR 3t HE E HE HE ЭЗЕ ЗЕ ЗЕ ЗЕ HE E E E HE HE НИИ ЗЕ ЗЕ ЗЕ HE 6 ИК н з ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ НИКИ OE IEEE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ EXE EXER 3 
ЭЗЕР ЗЕ HE E E HE E HE eee ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ R ЗЕ ЗЕЗЕ ЗЕ ЗЕ ЗЕЗЕЗЕ -0.070 ханы ОБЕ 

` TIME OF DAY 13 HR 3 MIN 20.000 SEC TFST MANEUVER 32 

Я 387.7 647.6 25345. 1.099 -48 «2 3.401 7.249 283,5 

9 6.124 . 6.126 6.097 6,161 6.129 6.253 6.066 
10 4.6 -0.6 8.6 1.2 1.97 OFF T t ene 
ТЗН E 3F HE HE 3F EH 3 6.058 6.159 64205 бо ФДА АНЬ 
1 Z IERE BE AE IE IE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ PEIE AE ЗЕ FE ЗЕ ЗЕ ЗЕ Е ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЭЕ FE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ M- AE HE HE BE HE E ЗЕЗЕ ЭР ЭЕ ЗЕ ЗЕ ЭЕ ЗЕЗЕ AE K ЗЕ ЗЕ 3F E ЗЕ ЗЕ ЗЕ ЗЕ 
1 33 4313€ ЗЕ ЗЕЕ ЗЕ А ЗЕ ЗЛ ЭЕ OE ЕНЕ 0.009 хин ОРЕ 

TIME ОР DAY 13 HR 3 MIN 30,000 SEC TEST MANEUVER 32 

8 340.0 593,2 36732. 1.008 -49.6 3.182 6.085 27308 

9 4,855 4.857 4.795 8,859 4,843 10972 & 785 
10 6,3 -0.4 31.8 3,2 2.17 OF F3 cx жи HE 
1 34 363646 зе че нк 84807 4. RB5 4929 5.167333 3 
1 23 зрэнак ЗЕ 3€ 4 E HF E ЗЕ HE E HE E ЗЕ ЗЕ HE HE НИКИ ИЕН 3t ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЖЕ IEEE ЗЕЗЕ ЗЕ ЗЕ ЗЕ ЭР ЗЕЗЕ ЗЕ $t ЗЕЗЕ 
1 3 3t ВЕКА 0.004 HAH HHH ¥ OFF 

TIME OF DAY 13 HR 3 MIN 40.000 SEC TEST MANEUVER 32 

8 261,8 497.9 40209, 0,861 -63.2 а 2,692 4.368 25207 
9 3,490 3.486 3,452 3.488 36486 3,596 3.409 
10 4.9 -0.6 4400 3.2 1416 OF F зе 4 EN 
ПОПУНИ HEF HE d ыы 3.449 3.507 3.567 3, Таб зн 
1 HEEE E HE HE E eC E E HE E HF E ЭЕ ЗЕ ЗЕ ETE ETE EE EEE EE ЭЕ ЗЕ УНЫ ККЕ HORAE EXE ЗЕТ ЭЕ ЗЕ ЗЕ 
L B AE IE IEE зе ЗЕ НЧЕ ЗЕ ЗЕ ЗЕ JE JE ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ E ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ 46 ЗЕ ЗЕ ЗЕ 0.002 знаю ОРЕ 

TIME OF DAY 13 НЕ 3 MIN 50.000 SEC TFST MANEUVER 32 

8 193.1 4088 44447. 0,716 -73.5 20196 3.091 236.4 

9 2.437 2.432 2.395 2.458 2.441 2,554 2.413 
10 5.2 -0.7 40.5 О.а 0.67 OFF HF ie E E 
] 13 3 E зне а наь 2.437 2.453 2.520 2.667333 
1 2 JU ини EROR ЭЕ ЗЕ ЗЕ НИК ЗЕ ЗЕ иж ЗЕ ЭЕ IE ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЭК ЗЕ ЭЕ ЗЕЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 3F 
に を た さそ テイ そそ ミミ キミ テテ ミキ すさ そそ キメ エネ ミミ そそ テテ マテ ミコ 04016 HE HE 2F Ин ЭР OFF 


ЕЕ-8-10- и2(-5) 


TABLE 12-5 (cen) IV-35 


F-102A COMPRESSOR STALL DATA (PART IT) 


A/C S/N 56-1151 FLIGHT NO. 58 
8 CAS KT TAS KT PR ALT FT MACH ТА DEG Е PSO PSIA РТО PSIA 
9 |рӛ2м Ps2 1 PS2 2 PS2 з PS2 4 Р52 ESF PS2 ESA 
10 ALPHA SIDFSLIP PITCH ROLL V ACCEL ICE DET ENC TO IG 
11 Р5591 PsSw2 PSSw3 PSSW4 PSSw5 PSSw6 IG SQ PR 
12 PTRLI PTRL2 PTBL3 — -PTRL4 PTAL5 АВ FU PR IG TO EX 
13 PSDF1 PSDF2 PSDF3 PSDF& DUCT DP AB MOTOR АВ AC PR 
ТЕМЕ OF DAY 13 HR 3 MIN 56.800 SEC TEST MANEUVER 9 
8 158.2 347.4 45733. 0.613  -79s6 24064 24662 
9 2.129 2.131 2.090 2.152 24148 2.258 2.141 
10 7.6 -0.5 34.1 1.2 0.63 OF F кенен 
11 техн ны 2.131 2.129 2.215 2043333394443 
12 ЕЕ АХ HE ЗЕ ЗЕ E CK HE HE КЕК ЭЕ ЗЕ EC E ICE SE ЗЕЗЕ ЗЕ КК НОЮ 
] 3 HK EE EK HE HE HE e FE HE EE ah aE HF HF FE FF FF FF EH: -0.002 жены 
TIME OF DAY 13 HR 9 MIN 25.000 SEC TEST MANEUVER 7 
8 252.5 534.0 47226. 0.960 | -93,2 1.921 · 3.476 
9 2.796 2.791 2.768 2.810 2.807 2.878 2.807 
10 4.7 -0.6 3.9 2.8 0.94 OF F знанне 
11 wt EEE EEE E EE E 3 2 2. 762 2,803 2,875 34.0353t 3 3 3t 
1 2 ЖАН НИ RREAK HE He E HE HE FE E E HE HE ЗЕ I HE HE HE HE E HE HE E FE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЕККЕН 
1 DK зазнає ЗЕ EF EF ЗЕ ЭЕ ЭЕ ЗЕ HE FE ЗЕ ЭЕ HE ЗЕ ЗЕ HE JE ЭЕ f ЗЕ КЕЗ 0.004 3C 3€ HF 36 3€ E EE 3E 
TIMF OF DAY 13 HR 9 MIN 294800 SEC TEST MANEUVER 85 
8 238.9 500,3 45966, 0.893 -87.8 2.041 3.428 
9 2.740 2.728 2.687 2.740 2.751 2.798 2.740 
10 2360 -0.9 21.6 5.6 3.17 OFF AEE EAE IE на 
1 1 * 3 3 363€ 8 36 46 3E E EE 3 2.71? 2. 749 2.798 2.9673 xxx 
1 2 Энн E ка 3E 9E E AE EXE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ EYE C НЕ 36 E 36 Y EIE ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ HEE ЧЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ У HH EYE EHE OX 
1 З 363 3€ 36 3E 4E 3636 36 2E 3E HE HE E RH HE FE HE EH Ht HE 0.004 HHH ЗЕ ЗЕ ЗЕ НЕ 
ТЕМЕ OF DAY 13 HR 9 MIN 34.000 SEC TEST MANEUVER 85 
8 23140 486.0 46108. 0.870 -89.8 2.027 3.322 
9 2.650 2.643 2.629 2.666 2.638 2.921 24638 
10 -1.7 -0.3 5.9 1.2 0.03 ОБР 
ЗЗР HE HE HE FE HF жын 2.629 2.659 24731 2e8B Q3 tx AHHH 
123 3t 3: КХР ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ E ЗЕ DF ЗЕ ЗЕ ЗЕ 3636 3 ЖЕККЕН 
1 З 5 3t 4t 3t 3€ 36 3E 36 E 3€ 3€ 36 E ЗЕ ЗЕ ЗЕ нын -04002 НЕНА 
ТЕМЕ OF DAY 13 HR 9 MIN 49.600 SEC TEST MANEUVFR 85 
8 228.7 48702 46536, 0.870 -87.7 1.96 3.254 
9 2.608 2.595 2.553 2.611 2.618 2.667 2.562 
10 19.5 -1.2 18.5 6.8 2.57 OFF HE OO 
ll333 90 ыы 2.574 2.613 2.675 2.84] екы 
1 2 HIE HF ЕЖЕН AK RUHR HE FE BF HE 3E HE YF 3E 3F HF FE FH 3F 
1 З 3138 3€ 3€ 3E 3E 3E SEE EE E AC IE C RH HE HER EE 0.097 36 3E 3E FF 3F 3 3 ¥ 


TT? K 
NI RLY 
N2 BLV 
RAIN CL 

ANTI ICE 
IGNITION 


226.9 


ОРЕ 


24049 


OFF 


239,3 


ОРЕ 


23604 


OFF 


237.7 


ОРЕ 


EF-8-10- пэ(-а) 


TABLE 1М-5 (сеют) 


Е-102А COMPRESSOR STALL DATA (PART IT) 


A/C S/N 56-1151 FLIGHT МО» 58 
Q B „СА5 KT TAS KT PR ALT FT MACH ТА DEG Е PSO PSIA РТО PSIA 
9 PS2M PS2 1 PS2 2 PS2 3 PS2 4 PS2 F.SF PS2 ESA 
10 ALPHA SIDFSLIP PITCH ROLL V ACCEL ICE DET ENC TO IG 
11 Р55М1 PSSW2 PSSW3 | PSSW4 PSSW5 PSSw6 IG SQ PR 
12 PTRL1 PTRL2 РТВІЗ PTEL4 PTBL5 АВ FU PR IG TO ЕХ 
13 PSDF1 PSDF2 PSDFf 3 PSDF4 DUCT DP АВ MOTOR АВ АС PR 
TIME OF DAY 13 НВ 9 MIN 52.000 SEC TEST MANEUVER 85 
3 224.5 484.2 46960. 0.863 -87.0 12946 34166 
9 20527 2.509 2.495 2.550 2.527 2.551 2.504 
10 1.2 -0.3 7.6 3.6 0.39 OF F AA 
1113838358 ЗЕ ЗЕ ЗЕ ЗЕ HE юнь 2.513 2.543 2.617 2 «Тб 9 33% К 
1 2 3E ЗЕЗЕ ЗЕ ЗЕ 3646 зр ЭЕ ЭЕ зе 3 HE ЗЕ зе ЗЕ ЗЕ 36 ЗЕ ЗЕ ЗЕ ИНК ЭЕ ЧЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ зе HOHE IEE SE зе ИН ЗЕ ЗЕ ЗЕ че ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕЗЕ 
13 к знае д ванн ана EE PE HE HE E E ЗЕ ЗЕ знае ЗЕ ЗЕЗЕЗЕ 0.011 EEEE EE EEES 
TIME ОЕ DAY 13 HR 10 MIN 9.000 SEC TEST MANEUVER 85 
8 243,1 499.7 85257. 0.893 -89.1 2.112 3,550 
9 2.881 2.863 2.826 2.895 2.888 2.916 2,834 
10 11.2 -1.3 4.2 040 1466 OFF (Ime 
БЕЗІ HE E 3F HF HE 3F E E ¢ 3F 3F 3 2.863 2.893 2.969 3.132+ 33€ 
1 2 368648 зе E HEE ЗЕ HE ЗЕ ЭЕ ЗЕ хе IEEE XC ЗЕ FE E ЗЕ E 36 E ЗЕЗЕ HE 36 ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ EE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ HE HK ЗЕ ЗЕ ЗЕ ЗЕ E 
Зинин ЗЕ ЗЕ EXE ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЭЕ ЗЕ EE EEEE] 0,009 жажды 
TIME ОР DAY 13 HR 12 MIN 27.000 5ЕС TEST MANEUVER 75 
R 193.1 433.3 48422. 0.779 -93.1 1.814 2.710 
9 20143 2.122 24076 2. 143 2.154 2.190 2.084 
10 25.1 -2.5 0.8 -55.2 2.30 OF FRR RRR OR 
11 теманы» 2.129 2.166 2.219 2.377 HHHH 
12 9 333 I 36 ЗЕ ЗЕ ЗЕ ЭЗЕ ЗЕ M ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ОЕ ЗЕ ЗЕ ЗЕ HE ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ КЛ 
1 3 ки кн ЗЕ ЗЕ E HE ЗЕ ЗЕ ЗЕ E ЗЕ ЗЕ E 36 HE инт 0.016 хаж 
TIME OF DAY 13 HR 12 MIN 57,000 SEC TEST MANEUVER 75 
В 172.3 36245 44354. 0.644 -84.1 2.206 24916 
9 2,218 2.199 24151 2.218 2.229 2288 2.183 
10 25.3 -2.7 -243 -51.8 1.90 OF F X ei ЕУ 
ТЛІ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ e RE 2.215 2.245 2.303 2.562333 3:4 36364 
12+ 3 3 4 FE SESE HE ЗЕ ЗЕ ЧЄ ЗЕ 3 ЗЕ ЗЕ аю ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ НИ ЗЕ ЭЕ ЗЕ HE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ HE HE зе E E ЗЕ ЗЕ ЗЕ HERE RENE 
133 3t 33 3t ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ кан ЗЕ ЗЕ ЗЕ ЗЕЗЕ E нов 04016 жы 
ТІМЕ ОҒ DAY 13 HR 25 MIN 0.000 SEC TEST MANEUVER 81 
8 212.9 400.2 39068. 0,698 -69.9 2.844 3.938 
9 3.4501 3.490 3.446 3.518 3,513 3.501 34501 
10 8,2 -0.7 5.9 2.0 1.21 ОКЕ Нн 
БЕЗДІ ЕЗ 3.458 3.469 3.545 3.677133 4 3F 
1 2 BERE E AE E HE HE ЗЕ ЗЕ ЗЕ DE HE ЗЕЗЕ ЗЕ E E ЗЕ ЗЕ ЗЕ ЭЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕЗЕ ЗЕ ЗЕ НИ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕЗЕ E ЭЕ ЗЕ IE BEIE HE E AE AE JE ЗЕ ЗЕ ЗЕ ЭЕ 2€ FE IE IE 38 4E AEE 
1 HIE HF HE E HEHE HF HE HE ЗЕ ЧЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЧЕ ЗЕ ЗЕ IEXE ЗЕ ЗЕ HE HF E ни» 0.009 ЕЕЕ 


Q 


ЕР-8- 


17-36 


TT2 K 
мі RLV 
N2 RLV 
RAIN CL 
ANTI ICE 
IGNITION 


23707 


OFF 


238,5 


ОРЕ 


228.2 


ОЕЕ 


225.8 


ОЕЕ 


237.5 


ОРЕ 


10- 027) 


TABLE 1-5 (cones) 


2 Е-102А COMPRESSOR STALL DATA (PART II) 
А/С S/N 56-1151 FLIGHT МО, 58 
^Q 8 CAS KT TAS KT PR ALT FT MACH ТА DEG Е PSO PSIA РТО PSIA 
9 PS2M PS2 1 PS2 2 рэг 3 PS2 4 PS2 ESF PS2 ЕЗА 
10 ALPHA SiDESLIP PITCH ROLL У ACCEL ICE ОЕТ ЕМС ТО IG 
11 PSSw1 PSSW2 PSSw3 PSSW4 PSSW5 PSSW6 IG SQ PR 
12 PTBL1 PTBL2 PTBL3 PTBL4 PTRL5 AB FU PR IG TO EX 
13 PSDF1 PSDF2 PSDF3 PSDF4 DUCT DP АВ MOTOR АВ AC PR 
TIME OF DAY 13 НЕ? 26 MIN 0,000 SEC TEST MANEUVER 81 
8 130.3 24608 37453, 0.423 -57.0 3.074 3.477 
9 29950 2.930 2.877 2.953 2.948 2.892 2.974 
10 20,2 -1.0 4.1 2.0 1.16 OF F 4 1 4 3 64 
Лз HE HE HF HF HE HF HH Ee 2.962 2.992 3.073 Bae QB TUMKUR HH 
1 2 УНИ HH E HE HE HE HE E HEHE HE HE E P 3 ЧЕ ЗЕ ЗЕ ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕК. 
1 З % 2 363€ 4E 3E 4E 3 4E ЗЕ ЗЕ Ye E HEH E ЗЕ FF ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗС ЗЕ ЗЕ ЗЕ EXE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 0.021 зин 3¢ 4¢ 3F FF 
TIME OF DAY 13 HR 26 MIN 40.000 SEC TEST MANEUVER 81 
8 106.8 197.7 35930, 0,336 =51.3 30307 3,577 
9 3.020 3.022 2.939 3.017 3.043 3.031 3.054 
10 25.3 -1.4 11.7 2.0 1.28 OF Рана зне 
пін HE HF FF FF 3F зе Ed 3.066 3. 108 3,152 2.3538 3X3 3X 
1 2 3t Y 363€ 3€ 3€ 1E 3E AE ЗЕ ЗЕ ЗЕ ЗЕ и ЗЕ ЗЕ E ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ КЕНЕ ЗЕ ЗЕ ЗЕ PEIE 3F ЗЕ ЗЕ TR FF ЗЕ ЗЕ 
С) | 3 3t 3t 43€ HF 3€ 4€ 3€ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 36 ЗЕ ЭЕ ЗЕ HERE IE ME E E | 0.007 кы 
TIME OF DAY 13 HR 27 MIN 0.000 SEC TEST MANEUVER 81 
8 87.0 161.9 35801. 0.274 -46.9 34328 3,507 
9 3.023 3,013 2.945 3.016 3.032 3,034 2,906 
10 25.3 -1.4 8.0: 2.0 1.12 OF F #2 4 343438 
БЕЗ 255 34082 3. 122 3.161 3.423495 93 ЗРЗЕ 
1 2.3t 3t 4€ 3€ 3€ HE FF ЗЕ 3€ ЭЕ 3E ЗЕ X. ЗЕ ЗЕ ЗЕ E IE 3E ЗЕ ЗЕ 2E FE ЗЕ ЧЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ E 3E ЗЕ ЗЕ ЗЕ 3: ЗЕ ЗЕ ЗЕ ЗЕ кик ЗЕ ЭЕ ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ 3t EE HE HE 3F GE 3F t 46 
1 + че 3e 3€ 36 3E ЗЕ ЗЕ ЗЕ HE E ЗЕ ЗЕ ЛЕ ЗЕ ЭЕ E HE ЗЕ ЗЕ ЗЕ ЗЕ ЗЕ E HE HF 3F ЗЕ ы 0.016 заз ЗЕ ЗЕ ЗЕ ЗЕ 


14-31 


TT2 K 
N1 RLV 
N2 BLV 
RAIN CL 

ANTI ICE 
IGNITION 


231.46 


OFF 


23149 


OFF’ 


23207 


ом 
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ABSTRACT 


Evaiuation of the rolling characteristics of ће Ғ-102А have 
been made to verify the necessity for roll restrictions and to 
determine the effect of these restrictions on the capability of the 


. weapon to accomplish the basic Air Defense Command intercept 


problem. With yaw damper and turn coordinator operating, the 

roll rate is unrestricted for changes in bank angle up to 180 degrees. 
Full 360 rolls may be made safely if the roll rate is limited to 
80 degrees per second. These restrictions do not interfere with 
normal operational use of the airplane. The limits may be easily 


exceeded during non-operational type maneuvers зо that damage to 


the airplane is possible. Tests were also made with the artificial 

stability devices inoperative. Rolling limitations were not changed 
appreciably. Directional oscillations will seriously impair the 
kill probability when firing rockets without the yaw| damper or turn 


coordinator operating. | 


Improved гоПіпе characteristics were obtained from the increased 
directional stability provided by а sideslip feed-back ''black box! which 
was installed on the test airplane. Limit roll rates of at least 120 
degrees are possible with this device and further improvements may 
be realized. Improved directional stability should/be provided as soon 
as possible on all production aircraft. Increased inherent directional 
stability is.desirable for it will be 100 % reliable and should also 
provide improved tracking capability if the yaw damper or turn 
coordinator fail to function properly. Tests of the|/F-102A with an 
enlarged vertical tail should be expedited to determine if the required 
improvements can be obtained in this way without too great a penalty 
in weight and drag. 


АЕЕТС-ТМ-55-24 


-CONCLUSIONS 


TABLE OF CONTENTS 


INTRODUCTION 


TEST RESULTS 
Investigation of Limits 
Requirements in Rolls 


Limiting and Warning Devices 


RECOMMEND ATIONS 


APPENDIX I 


Discussion 
Figures 1 through 20 
Flight Log 


Page No. 


= 


о ON г 


10 


11 


13 
14 
34 


АЕЕТС-ТМ-55-24 


INTRODUCTION 


This Technical Note presents the results of ah evaluation of 


thé rolling characteristics of the Е-102А airplane, 


of inertial coupling effects. These flight tests we 
under the authority of the Commander, Air Force 


in the region free 


re conducted 


Flight Test Center, 


at the request ої the Air Research and Development Command, The 
tests were accomplished at Edwards Air Force Base from 4 October 


to 11 October 1955, А total of thirteen flights in 1 


2:25 hours were 


required in the YF-102A airplane USAF No. 53-1787 to complete 


the evaluation, Evaluation Pilots were: 
USAF; Н. А. Hanes, 
F. K. Everest, Lt. Col., USAF; R. L. Stephens, 
S. R. Childs, Major, USAF. | 

The ҮЕ-102А airplane USAF No. 53-1787 із а 
Е-102А airplane with the same aerodynamic conto 
approximately the same moment of inertia. 


J. S. Holtoner, Brig. General, 
Colonel, USAF; В. М. Вакег, 


Colonel, USAF; 
Major, USAF; 


prototype of the 
urs and 


The lateral and 


directional control systems are the most fully developed of any in 
thé present F-102A airplanes and have а yaw damper, a pitch damper, 


and а turn coordinator. А sideslip feed-back is a 


to augment the directional stability for test purposes. 


lso incorporated 


Telemetering 


facilities are provided for ground monitoring during the flight to 


assist in exploratory tests. 


The test airplane does not have a production ! 


the result that twenty degrees of total aileron аге] 
he "glove fit" 


of fourteen degrees of Ше production airplane. T 


'yoke!! stick with 
available instead 


noise of the prototype airplane restricts the test airplane to а 3.5 g 


limit load factor, 


Limitations in roll were described by the co 
thé evaluation, 


1. Unrestricted in the top two quadrants 


flight attitudes). 


A limit rate of roll of 80 degrees рег 


These limitations are as follows: 


ntractor prior to 
| 
! 
I 


(no inverted 


second with either 


the basic airplane or with the yaw damper and turn 


coordinator operating for rolls through 360 degrees оі 


bank angle, with up to one degree оі 
input. 
degrees per second). 


to 360 degrees of bank angle with the 


Critical elevator 
(With fixed elevator this roll limitation is 150 


А limit roll rate of 120 degrees per second for roll up 


sideslip feed-back 


operating and one degree of critical elevator input (150 


1 


degrees рег second with fixed elevator), 


1 
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TEST RESULTS 


INVESTIGATION OF LIMITS 


1. Rolls Restricted to the Top Two Quadrants 


ї 


The airplane із unrestricted in гоПіпр іп the фор two quadrants, 
i.e., when a bank angle of 90 degrees is not exceeded. The short 
duration of a roll within this limiting bank angle precludes the build-up 


of conditions characteristic of the inertia coupling effects, 


possible, however, to encounter the violent lateral 
accelerations resulting from inertialcoupling in rol 
rapid reversals, 


In the evaluation, the aircraft was rolled as 
possible from approximately a 70 degree bank to a 
in the opposite direction followed by a reversal to t 
angle, 
with and without the turn coordinator and yaw damp 


It may be 
and longitudinal 
І by a series of 


ў 


rapidly аз 
10 degree bank 
he original bank 


These rolls were accomplished at various speeds and altitudes, 


ег operating. 


Examples of these rolls are presented as time histories in Figures 


1 through 5 of Appendix I, and a summary of the da 
in the following table: 


Та is presented 


| 
ROLLS FROM 70? BANK ТО 70° BANK AND REVERSE 


INHERENT AIRCRAFT 


(No Stability Augmentation) 


| 


Indicated Ind, Total Rate ої |Max.Angle Normal 

Altitude Speed Mach Аііегоп Пей. Roll lof Yaw Accel, 

(feet) (knots) No. (degrees) (deg/sec) (degrees) (=) 
Ss eet сонник ў 

35,000 395 1.1 101, - 128. 1351, - 856 | 6L 3.5 to ,2 
34,000 334 94 121, -12.68 1351, - 75R 3L 3.6 to 0.6 
35,500 283 82 131, - 138 1251, - ТОК 5К 

34,500 254 75 141 - 128 1251, - ТОВ | 88 2.9 
34,500 232 68 121-118 1151, - 658 | 68 1.7 
16,000 475 .95 8.6L-7.0R 120L - 858 6L 4.2 to 0 
16,000 305 .61 10L-10.8R 120L -120R 3R 2.4 
15,000 225 45 l2L-11.0R  80L - 908 ТЕ 2..5 to .8 
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ROLLS FROM 709 BANK ТО 709 BANK 


Ind, Ind. Total Rate 


AND REVERSE 


(Yaw Damper and Turn Coordinator Operating) 


Мах. Angle Normal 


Altitude Speed Mach. AileronDefl. of Roll of Yaw Accel, 
(feet) (knots) No. (degrees) (deg/sec) (degrees) (g) 
34,000 380 1.05 10,31, 1501, 2:51 3.9 
33,000 345 .95 131, - 125R 145L - 808 101-108 2.6 to 0.7 
16,000 475 „93 891, - 1098 125L -115R 1°L-2°R 1 to 3.2 


Ailerons were unrestricted in these roll maneuvers; the pilot used 
as much aileron as possible in the roll without exceeding a 70 degree 


bank angle. At 35,000 feet altitude, 10 to 14 degrees of total aileron 


1 


were used with resultant rates of roll іп the region ої 135 degrees рег 
second; and at 16,000 feet altitude, eight to twelve degrees of total 
aileron were used with rates ої roll in the region of 120 degrees per 


second, Angles of yaw resulting from these mane 


‘vers were minimized 


with the turn coordinators operating. This can be seen in the rolls 


presented in Figures 4 and 5. The rates of roll 


ith the turn coordinator 


functioning were approximately 15 degrees per second higher than those 


roll rates without the coordinator. 


2. Rolls Restricted to 180 Degrees Change of Bank Angle: 


The airplane should be unrestricted in rolling to an inverted 
flight position provided that the change in bank angle is no greater 


than 180 degrees, The duration of а roll with this 


limiting condition 


precludes the build-up of conditions characteristic of inertial coupling. 
It may be possible, however, to aggravate the yawing tendencies in 
these rolls by setting up а yawing condition prior to entering the 


roll. 


Rolls were accomplished from a wings level position to an 
inverted flight condition, stopped at 180 degrees bank change, and 


rolled back to a wings level position, Various el 


майог deflections 


were made during the rolls to determine if the yawing and pitching 
tendencies could be aggravated sufficiently to watrent a restriction. 


These rolls were accomplished at 16,000 feet, 35, 


000 feet, and 


46,000 feet altitude through a band of speeds with the inherent aircraft 
{no stability augmenters), with the yaw damper and turn coordinator 


operating and with the sideslip feed-back in additi 


bn to the yaw 


damper and turn coordinator, Typical examples of these rolls are 
presented as time histories in Figures 7 through 13 of Appendix I. 
A summary of the rolls from wings level to the 180 degree position 


is presented in the following table; 
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Altitude IAS 


37,000 


36,000 


35,000 


46,000 


36,000 


36,000 


360 


305 


250 


240 


360 


310 


_- ROLLS FROM WINGS LEVEL ТО 180 DEGRIEES 


INHERENT AIRPLANE 


AND REVERSE 


(No Dampers or Turn Coordinators) 


Ind, Total Peak Max, Angle 
Mach Aileron Roll Rate of Yaw 
(feet) (knots) No. (degrees) (deg/sec) (degrees) 
1.1 11.55, 1808 - 1001, 4R - 6L 
8.08 1508 - 1101, 3R - 4L 
7.4R 120R - 70L 4R - 4L 
7.0L 120L -60R 7L -2R 
0.9 8.5R 1408. - 120L 15-31 
13.5R 190R IR 
8.58. 1406 3L 
8.0R 130R 0 
1.51, 1401, 9L 
7.01, 1101. 131. 
7.08. 1308 6R 
0.74 12.5R 140R 5L 
11.5R 120R 6L 
13.0R 1708 6L 
16.5R 120R 141, 
14,48 1208 10.51. 
14.06 1108. 111 
12.06 1608 58 | 
9.0L 130L 21. 
(Yaw Damper and Turn Coordinatoz 
.9 12.61, 1801, ` 2,58 | 
14.58 1308 9L - 4R 
15.58 1208. 101, - 5.58 
13.08. 1808 гв | 
1.05 13.08 1708 15 - ЗВ 
11,51, 1801. 5L 
„91 10.08 1808. ЈЕ 
9.0L 1701. 4.21. 
8.7L 1208. 2.08 
14.08 190К 558 
14.5R 170R 6.0L 
12.61, 1201. 6.0R 
8.0К 170R 4.0R 


Normal Elevator 
| Acceleration Deflection 
(g) (degrees) 
0.3 0 
3.1 to 0.5 1.9 пр 
1.0 2.3 down 
1.5 1.5 down 
2 0 
3.25 to 0.5 0.5 up 
2.9 0.5 up 
3.8 0.6 up 
2.3 1.65 down 
1.5 to -1,2 2.4 down 
1.8 to -1.2 1.2 down 
1.8 0 
2.0 to -1.7 0 
1.8 0.5 up 
3.8 2.75 ар 
2.3 2.5 up 
2.0 2.0 up 
2.3 to 0 1.25 down 
1.7 to -.5 0.5 down 
Operating) 
1.0 0 
1.2 2.75 up 
1.6 3.25 up 
1.1 0.5 down 
4.0 4.0 up 
2.7 1.0 down 
2.0 0 
1.6 1.5 up 
1.5 0 
2.4 0.2 up 
2.3 2.65 up 
3.5 3.0 чр 
1.0 0.5 down 


x 
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35,000 


Altitude IAS Mach Aileron 


(feet) (knots) No. (deg) 


| 


| 
ROLLS FROM WINGS LEVEL ТО 180 DEGREES 


AND REVERSE (Continued) 


(Yaw Damper and Turn Coordinator Operating) 


Ind, Total . Peak 


Roll Rate 


(deg/sec) 


120R 
120R 
120R 
120R 
120R 
120R 
110L 
100L 


Max. Angle 
of Yaw 


(degrees) 


12L 

161. 
131, - 9R 
12.51, 
14.01, 
9.01 
2.08. 
10.08 


250 „74 15,08 
14.78 
14.06 
13.78 
13.85 
10.58 
11.21, 


11.01. 


Acceleration 


Elevator 
Deflection 
(degrees) 


Normal 


ла л ія 
я 

ет 8 5 аб 

ч © © 


юг оо кю ММ» 


° 


. 
в оо 00 00 > ош о 


іл 
£ 
d 


These rolls indicate that negligible yaw is encountered with fixed 


elevator with speeds in the region of 300 knots IAS, 


Adverse yaw is 


encountered at lower speeds and favorable yaw (yawing in the direction 


of the roll) at higher speeds, 
tend to induce adverse yaw while the converse is tr 
So that a pull force tends to aggravate rolls with sp 


of 250 knots while а push force tends to offset the adverse yaw. 


| 


Longitudinal pull forces during the roll 


пе of push forces 
eeds in the region 
In the 


ватпе respect, at 360 knots IAS, a pull force offsets the yaw into the roll 
while a push on the longitudinal control tends to aggravate the yawing 
condition, This is illustrated graphically in Figure 6 of Appendix I. 

It may also be noted in Figure 6 that the turn coordinator makes no 
significant difference in the yaw angles attained in folls through 180 


degrees. The yawing condition with fixed elevator 
dependent тоге upon IAS than upon Mach number. 
in Figure 6 in that the angle of yaw characteristics 


appears to be 
This is demonstrated 
at 240 knots at 


46,000 feet altitude is more similar to that at 250 knots and 35,000 


feet than at a similar Mach number (310 knots) at 3 
these tests, greater pull and push forces were emp 


5,000 feet, During 
loyed during the 


roll than would be used at other than test conditions without encountering 


the violent conditions of inertia coupling. А more 


Complete picture of 


the speed and altitude envelope is desirable by obtaining similar rolls 


at higher speeds and lower altitudes. 


3. Rolls Beyond 180? Change in Bank Angle Through 3609: 
E ў 


А limit rate of roll ої 80 degrees per second 


the aircraft with ог without the yaw damper апа tur: 


operating when aileron rolls in excess of 180 degre 
made. 


18 recommended for 
п coordinator 


bs of bank angle are 


Higher roll rates are possible without adverse effect, however 


an inadvertent elevator deflection at these higher roll rates could easily 
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(feet) 


35,000 
36,000 
37,000 


34,500 
34,500 


36,000 
34,500 


34,500 


16,000 
16,600 
16,000 


16,500 
17,200 


17,500 
17,000 
16,500 


cause а divergence іп pitch апа yaw resulting іп ехсе 
factors with possible damage to the aircraft. 


ss load 


With increased 


directional stability (as obtained with sideslip feed-back operating) 


the yawing tendericies іп rolls are minirnized, 


The limit. roll 


rate is 120 degrees per second, although further exploratory tests 


are required with this improvement to determine if 1 


20 degrees 


per second is a realistic limit, or if the limit could be raised. 


Rolls were accomplished from a wings level position through a 
360 degree change of bank angle with various elevator positions. 


These tests were conducted at 16,000 feet and 35,000 


feet through 


a range of speeds. 


во that the previously established roll limits were по 


Aileron deflection was restricted in these tests 


t exceeded. 


The limits with the inherent airplane were demonstrated to be 
realistic during the Phase II tests when a 25 degree angle of yaw 


was encountered during a roll.. A summary ої the aileron rolls 
through 360 degree bank change is presented in the following table 
with а few characteristic rolls presented as time histories in 
Figures 14 through 18 of Appendix I. 
ROLLS FROM WINGS LEVEL THROUGH 360 DEGREES 
INHERENT AIRCRAFT 
(No Dampersor Turn coordinator) 
Ind. Total Rate of Angle] ої Normal 
Altitude IAS, Mach Aileron Roll Elevator Yaw Acceleration 
(knots) No. (degrees) (deg/sec) (degrees) (degrees) (g) 
320 .92 7L 120L 0.15 down 21, 2.0 
310 .92 51, 601, 1.25 up IR 2.5 
295 .90 SL 851, 1.0 down 7L 1.6 to 0.3 
251 .74 MIL 120L zero ЗЕ бо 7.5R 1.8 
| 
250 ла IIL 120L 0.5 down 4.08 to 7.5R 1.8 
245 .74 IIL 1201, 0.5 up 12R 2.0 
255 .74 111 1151, 1.5 ар 148 0,3 to 2.5 
255  .74 7.5L 1001. 2.5 пр ток 2.6 
410  .92 АТ, 601. zero 41 1.9 
440 .88 4.51 801. 0.75 дома 6L 1.7 
470 .92 1,51, 30L 0.4 down 21 0.5 to 1.2 
465  .92 6L 120L 0.6 up 61, 1.8 
430 .87 51. 1001. 0.75 up 21, 3.2 
300 .62 6.5L 80L 0.75 down 81, 2.1 to -.4 
300  .61 5.51. 401. 2.15 up 4R 2.4 
302 .61 4,51, 601. 0.6 down 41, 1.0 
6 
i 
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ROLLS FROM WINGS LEVEL THROUGH $60 DEGREES 


(Yaw Damper and Turn Coordinator Operating) 


Ind. Total Rate of Angle of Normal 
Altitude IAS Mach  Aileron Roll Elevator Yaw Acceleration 

(feet) (Knots) Мо. (degrees) (deg/sec) (degrees) (degrees) (g) 
32,500 404 1.1 8L 165L 1.15 down | 9L 2.5 

zero 
35,500 392 1.11 6.4L 160L 0.9 down | 8L 2.6 
IR 0.1 

34,000 403 1,11 115 1608. 1,5 down | 4R 1.8/0.1 

33,500 403 110 14R 2008 4.0 р 4R/7L 4.1/0.3 
36,000 248 .75 128 1158 zero 4,51. 2.0 
і 1,2 
34,500 255 .76 11.51, 130L 1.25 up 4R, 2.0 
35,500 254 .76 10.31. 1201. zero 4R-5.5L 2.8 
35,000 260 UD 12,2R 140R 1.1 up 4.01, 2.5 

5,5R 

35,000 250  .74  11.8R 130R 0.75 down | 3.08/5,5І, 2.0 
29,000 312 ,80 11.7L 135L zero 3R 2.7 
29,000 317 81 11,28 135R zero 3L 2,3 
21,000 337 .82 8L 120L lup 4R 1.6 
29,000 322 „82 5.3 1201, 0,85 up 21, 2.8 
27,500 330 ‚82 8.01, 1101. 0,5 up 4R 1.6 
29,500 310 .80 148 1608. 1 up 6.51, 2.7 
28,000 326 .83 10.46 1308 1.2 ар 61. 2.0 
21,500 336 „83 8.78. 1208 0.85 up 5.51 2.2 


(Хам Damper, Turn Coordinator, апа Sideslip Ееей-Васк) 


33,500 |375 1.05 148 2108 zero AR/5L 3.5/0.2 
33,000 380 1.05 111, 2001, 1.5 down | 7.51. 2.8/0.2 
34,500 375 1.05 | 12:51, 2051, 2.75 пр 81. 3.1 
34,000 375 1.05 12.91 1901. 1,6 up 41, 3.7 
34,000 375 1.05 128 1808 1.25 ар 2R 3,4 
35,500 300 „88 7.51, 1201. 1.0 down | 21. 1.8 
30,000 314 .82 141, 1701, 1.7 up 58. 2.5 
35,500 315 .92 81. 1601, 0.5 up 2.51. 2.0 
31,500 290 .79 13.71, 1601. 1.65 ар 6,58 1.9 
36, 500 308 .92 81, 1201. 1.75 up 58 2.8 
35,500 308 „90 51, 1201, 1,0 up IR 2.0 
35,500 310 „90 7L 80L 1,7 up 3,58 2.8 
30,500 305 .81 158. 1758. 2.5 up 91, 2.3 
33,000 264  .75 14.88. 1508. zero 6L “1,3 
33,000 267  .15 14.51, 1601. 1.25 up 4.5R 1.9 
31,500 282 7 158 1558 1.5 up 8L 2.1 
27,000 230 .58 8.51. 901, 1.45 up 1.3R/6L 1.8 
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| 
| 
These rolls indicate {Ве same characteristics ав encountered іп 
rolling through 180 degrees except that less аПегоп 15 required for 
the. same roll rates and yawing tendencies with elevator input {5 more 
critical. Favorable yaw at high indicated speeds and adverse yaw at 


low indicated speeds are still evident. 


4. Continuous Rolls: | 


Continuous rolls, beyond а. 360 degree change in bank angle, 
are restricted because ої a lack ої exploratory tests, During this 
evaluation, a roll through four complete turns was accomplished 
with no stability augmenters operating. Seven degrees of aileron 
were employed at 315 knots (23,000 feet) with only two degrees of 
favorable sideslip developing. The elevator remained at neutral 
throughout the roll, however, and it was accomplished near the cross- 
over speed for adverse and favorable yaw. Indications are that rolls 
at faster-or Slowér indicated speeds will result in highly undesirable 
maneuvers, This is the danger of inertial coupling іп the F-102A. ~ 


REQUIREMENTS IN ROLL 


1. Air Defense Mission: 
The attack phase of the present air defense Inission requires 

a change in bank angle of only 45 degrees, Under extreme conditions, 
as might be encountered with a bogey below the interceptor, the 

Control System Tie-In requires а гоії ої 180 degrees change in bank, 
a rapid recovery with possible down elevator at the |start of the 

maneuver and up elevator at the completion. The evaluation flights 
indicate that these maneuvers may be accomplished, without restric- 


tions at least in the speed and altitude. envelope tested. 


Though the inherent aircraft^is:unrestricted|in maneuvers 
for ап ADC mission, it is interesting,to note the dynamic 
characteristics of the aircraft without a yaw damper as seen in 
Figure 1 of Appendix І. The oscillations encountered at supersonic 
Speéds with the loss of the yaw damper make the success of collision 


course attack with rocket armament extremely doubtful. А missile attack 


could probably be accomplished under these conditions, however, this 
warrants further investigation. 


A further consideration is the psychological|factor in flying 
this extremely complicated aircraft which also has unusual roll 
limitations, Although the effect on individual pilots} cannot be 
‘measured directly, it is felt that this combination of factors may 
reduce the combat effectiveness of the aircraft. 

| 
š An air defense mission in extremes of weather conditions 
encompasses the danger of inadvertent collision courses with 
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friendly aircraft. The evasive action for this type of incident would 
be. dictated by the existing conditions and pilot's reflexes. However, 
an.escape from this course would require a 180 degree change in 
bank at most and may be accomplished without restriction, 


2. Aerobatics: 


Precision flying in aerobatic maneuvers require rolls through 

at least a 360 degree change in bank angle. The present restriction 
of 80 degrees per second is entirely too slow to be acceptable for 
this type of maneuver, The small aileron angles producing this rate 
of roll at high indicated airspeeds permit this limit to be easily 
exceeded, The ease with which the F-102A can be rolled at higher 
rates will provide a strong temptation to exceed this limit, The fact 
that а certain combination of conditions will provide а well-coordinated 

: e e po А : 
roll while another almost similar combination may induce inertial 
coupling makes aerobatics hazardous. | 
The limit of 120 degrees рег second with improved directional 
stability (sideslip feed-back on) is considered adequate for rolls 
through 360 degrees change іп bank angle. А requirement for higher 
rates is not believed essential and this limitation 15 considered 
acceptable. 


LIMITING AND WARNING DEVICES 


The rapid build-up of extreme conditions іп а! 


: ‚Петоп rolls because 
of inertial coupling precludes the use oí warning devices. A roll 
rate limiter would be highly undesirable as full aileron is desired 
for rapid acceleration in roll, and a "stick snatcher" at the low roll 
rate of 80 degrees per second would interfere with operation in the 


region where roll rate should be unrestricted, 


The characteristics encountered with sideslip feed-back operating 
are highly desirable. These characteristics would be preferred if 
they could be obtained by improving the inherent stability of the 
aircraft by an optimum size vertical fin without impairing the aircraft 
performance. If performance were to be impaired too severely, a 
reliable sideslip feed-back system would be acceptable, If this 
system were installed, a warning light in the pilot's direct line of 


vision would be required to indicate when the syst 
A warning light should also be incorporated when 
turn coordinator are inoperative. 


em were inoperative. 
the yaw damper and 
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CONCLUSIONS 


The Е-102А aircraft with yaw damper and tur 


h coordinator 


operating can accomplish the basic Air Defense Command intercept 
problem. Without these devices, tracking is virtually impossible. 


It ів believed that the lack of inherent directional stability in the 
F-102A aircraft will preclude it from satisfactorily accomplishing 


а collision course rocket attack when the yaw dam 
coordinator are inoperative, 


The Е-102А aircraft, with or without the yaw 
coordinator, is unrestricted in rolls up to 180 дерт 


bank angle. Тһе airplane may be rolled beyond 18 


ber and turn 


damper and turn 
rees change in 


M degrees through 


360 degrees change in bank with a. limiting. roll rate ої 80 degrees 
рег весопй. . This limit can be easily exceeded inadvertently during 


a non-operational type mission and could result in 
possible destruction of the airplane. 


damage and 


The sideslip feed-back as installed on the YF7102A airplane, 
USAF No. 53-1787, is a definite àid in reducing the inertial 


coupling effects, Тһе minimum acceptable criter 
without inertial coupling is that which can be accor 
sideslip feed-back operating. The aircraft in this 
unte stricted in rolls up to а 180 degree change іп 


and, may be rolled through 360 degrees of bank wit! 


rate of 120 degrees per second, A higher roll rat 
is not considered mandatory for the mission of thi 


ja in roll 

plished with the 
condition is 
bank angle, 

a limit roll 

е for 360 degrees 


P aircraft. 


A higher ro11 rate limit may result from further exploratory 


flight tests in this condition, 


Artificial warning devices are impractical for this problem 
because of the rapid build-up of yaw and normal açceleration with 
inertial couplings; however, warning lights should be installed 
to indicate when stability augmenters are inoperative. 


Absolute limiting devices would be too restrictive and would 


limit the ability to accomplish a basic mission. 
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RECOMMENDATIONS 


1. The directional stability of the F-102A aincraft should be 
improved in order to reduce the susceptibility to inertial coupling 
effects. 


2. An F-102A aircraft should be provided with an increaséd 
vertical fin area and should be evaluated as soon аз possible Бу 
the Аш Force Flight Test Center to determine the| degree of 
improvetrient in stability and loss of performance, 


3, Тһе contractor's investigation in inertial coupling should 
be continued to determine the complete envelope free of adverse 
inértial coupling effects especially at low altitudes and high 


dynamic pressures. 


4. No absolute limiting device should be incorporated within 
the lateral control system, 
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DISCUSSION 


The elevons of the F-102 airplane perform а. | 


combined function 


by operating differentially,as ailerons and in unison as elevators, 


Total aileron was computed by subtracting the left 
from the. right elevon with down elevon considered 
direction of this aileron displacement was chosen 


elevon position 
negative, The 
аз the direction 


it tends to make the aircraft roll, The time history plots in this 
appendix have been prepared for one half of.the total aileron 


displacement. It is not a trace of a single elevon; 


Elevator displacement is the average of the two elevons with 


up deflection tending to cause the aircraft to pitchl 


uP・ 


Angle of yaw, аз presented, indicates the opposite 01 sideslip 
апр1е as determined with a yaw vane installed on the nose boom, 
The direction of yaw indicates the direction that the aircraft nose 


is pointing. 
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| Flight Date Time 
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This report presents the results of flight flutter tests оп YF-102C, 


USAF S/N 53-1797 armament bay doors. 


These tests were conducted in compliance with Refe 


rences (1 and 2) on 


YP-102C, USAF S/N 53-1797 at Holloman Air Рогов Base, New Mexico 


during the period 12 March through 10 April 1956, | 
CCN MSN 5N-6461 (158) to contract АР 33 (600)-5942. 


ав authorized by 


This report has been prepared in compliance with pt Е Specifi- 


cation 40141, paragraph E-2b (9)b. 


Armament bay door flutter tests were conducted to 


| 
| 
| 
| 
Ч 
| 


extend the present 


restrictions on door operations, Previous speed limitation on this 


airplene had restricted door operation to 0.80 Maoh number or 240 


knots IAS, whichever occurred first (Reference 3) 
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А total of ten (10) flights were conducted on YF-102C, USAF S/N 53-1797 


4 


to determine the stability of armament bay doors іп the Mach number 


renge from 0.80 to 1.20 at altitudes between 20 ,090 апа 40,000 feet. 
Analysis of the data indicates that the main ermament bay door 18 free 
from flutter at Mach numbers to 1.2 or indicated tirapeed of 580 knots, 
whichever occurs first. 


CONFIGURATION 


The main armament bay door on this airplane is 21 іпсһев wide, 
231 inches in length and weighs 60 pounds. This door is shorter, 
wider and lighter than the standard F-102A armament door. It is also 


Ч 


operated by two (2), rather than three (5) actuating cylinders. 


The results of flight flutter teats on the standard F-102A armament 
door (Reference 4) were considered insufficient bécause of these 


differences in door configuration. 
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DISCUSSION ОР RESULTS 


Results of flight flutter tests are best described іп terms of the 
damping coefficient (є), which is defined by the following equation: 


x 
-loge X 
а 17 


where: X amplitude at some point| оп the response 
curve. 


amplitude at some succeeding point on the 
response curve. 


number of cycles between’ points X and Xi 
і 


From the above equation it oan be seen that (р) willl be negative for 
decaying oscillations and positive for divergent oscillations. There- 
fore, в negative damping coefficient (g) denotes Stability. 


Damping coefficients were computed from oscillograph recordings of 
десау response measured by strain gages on the rod ends during door 
operation. When the actuating pistons bottomed in the full-opened 
position, a transient oscillation was induced. Figure № shows а 
typical oscillograph recording trace of decay response during 
armament bay door opening sequence. Figure 2 shows the damping 
coefficient (g) as a function of true Mach ا‎ ground level 
aid at 20,000 and 40,000 foot altitudes. | 
! 
| 
Analysis of the door flutter tests show that the door роввеввев 
satisfactory damping Гог 811 conditions tested. The low altitude, 
high speed tests showed evidence of considerable forced oscillation 
due to turbulent air flow. However, the amplitudes of the forces 
were small in comparison with the design loads for the actuator 
cylinders. 
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CONVAIR 


Зам сонсо 


CONCLUSIONS 


1. Satisfactory damping has been demonstrated for the Mach number 
range of 0.80 to 1.20 and for altitudes between 20,000 and 


40,000 feet. 


2. The armament doors may be operated without objectionable flutter 
characteristics at any speed below 580 kote I A.S. or 1.2 Mach 
number, whichever ‘is lower, This гевбгісьіоп із based оп the 
airoraft equipped with а five (5) foot test boom with a production 


type pitot static head, 
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INTRODUCTION | 
sa CENE IMS і 


То demonstrate the stall and spin characteristics and to determine the optimum re- 
covery procedure for the ТГ-102А aircraft, testing was accomplished in compliance 
with USAF specifications 1815B and 1816 (References (a) and (5) respectively). Stall 
and spin testing were accomplished, concurrently, at Edwards Air Force Base, 
California, during May and June 1957. TF-102A USAF S/N 54-1362 was utilized for 
these tests. The purpose of this memorandum is to present and discuss the results 
of these tests which were done in accordance with Reference (с). 

. | 
Previously published memoranda (References (d), (е), (f) and (g) have discussed spin 
recovery equipment testing, exploratory spin testing of the F-102A aircraft and the 
specification compliance demonstration of the F-102A. | 
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SUMMARY | 
| 
| 
Both ground and inflight deployment and jettison of the spin TR parachute were 
accomplished. In each саве, functioning of the primary systems and secondary вув- 
tems was checked, Satisfactory operation of the ву етв were obtained in all cases. 


Тһе blossoming of the canopy, too, on every deployment жав) considered good. 
1 


| 
The minimum airspeed during stall testing was 103 knots indicated; the maximum rate 
of descent was approximately 10,000 feet per minute. The pilot reported conventional 
stall characteristics of buffet and slight longitudinal, directional and roll oscillations. 


š: 
Ї 
N 


With the aircraft loaded fuselage heavy and wings light, ailefon against spins resulted 
in flatter spins developing than were encountered from other’ types of entry controls. 
This higher angle of attack (approximately 60°) appears to result from а faster yaw 
rate. Spins to the left were less severe than spins to the right. When entry was made 
using rudder alone or rudder and aileron "with", the angle of attack during the spin 
was at about 35° пове up. The turning rate in this attitude appeared less than in the 
flatter spin. 

Recovery was effected when the pilot released the controls, permitting the surfaces 

to neutralize. The aircraft stopped turning within 1-1/2 turhe after this action. In 
most cases, less than one turn was Búttlelent. | 
With the Hight fuselage loading, the aircraft spun with a high/angle of attack, approxi- 
mately 60° nose up in the developed spin. In this attitude, the aileron determined the 
direction of the developed spin. Roll rate and other aircraft characteristics were much 
the same for similar spins at the more forward cg loading. | This was true in both the 
clean and the landing configuration. Recoverys from such spins in the clean configura- 
tion were completed in less than 1-1/4 turn. In the landing configuration, recovery іп 
the first test took almost two turns. On subsequent flights, either when using aileron 
with or just neutralizing controls, the aircraft stopped turning in less than one turn. 


! 
The data obtained during spin testing are tabulated and summarized in Figures la, 1b 
and 10. | 


Satisfactory effect of the spin recovery parachute was recorded, when, on the final 


test, pro spin controls were held and recovery effected by the parachute in less than 
one turn. 
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SUMMARY (Cont'd) | 


Acoelerations encountered during the вріпв were пої excessive. The most severe 

were pitch oscillations, which, on one flight, reached a maximum normal accelera- 
tion ої +3.25 g's. Lateral and longitudinal accelerations recorded were insignificant 
on all flights. 
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Nomenclaturk 
АЏегоп Deflection One-half the included angle betweën the right and left 


elevons 
i 


Right Aileron Alleron deflection which produces, right wing down in 
conventional flight attitudes ' 


| 
Aileron With АПегоп which would ргодисе а roli іп the direction of 
! the spin if the alrplane were па conventional flight 
attitude (right aileron in a right spin) 


АПегоп Against Aileron which would produce a гой opposite 10 the 
direction of the spin if the airplane were in а сопуеп- 
tional flight attitude (left alleron in a right spin) 
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CONFIGURATION 
Aircraft S/N 54-1362 is а production TF-102A, modified to 
covery parachute and an emergency power source to assure 
hydraulic 8ystem апа the instrumentation. 
and-slot type with а 65 foot riser. 
the aircraft to obtain data. Space positioning radar plotter, 
cameras and chase plarie photo coverage were also utilized. 
accordance with paragraphs D-2a(1)(a), D-2a(i)(b), and D-2 


fuselage, light wing); and high fuel remaining but armament 
light füselage) respectively. 


The spin recovery parachute was installed 
on a ramp located in place of the speed brakes and drogue chute. It is a 24 foot ring- 


A dual RF FM/FM telemetering package and a 28-hole photopanel were installed in 


Spin specification demonstration flights were accomplished with the aircraft loaded in 


These loadings simulate most aft cg condition; full armament load and low fuel (heavy 
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Incorporate а apin re- 


pperation of the primary 


‘theodolite camera, Askania 


| 
ва) (с) ої Reference (р). 


expended (heavy wing, 
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DISCUSSION 
| 
Checkout of Spin Recovery Equipment | 
й | 
Several operations were conducted prior to the start of the т test program for а 
Deployment 


of the parachute was accomplished, both on the ground and іп; flight. 


Both primary and secondary deploy systems wére used, on Separate taxi runs, to 
check their operation. The signal to deploy was initiated ав the aircraft approached 
an indicated airspeed of 120 knots. Ejection of the pilot chute appeared normal on 
both tests. The spin recovery parachute canopy was observed to blossom with no 
difficulty. Approximately five seconds later the signal to jettison was initiated. The 


systems operated to the satisfaction of the pilot and the engineers observing the test. 


Two inflight deployments of the spin recovery parachute were also accomplished. 
Stabilizing the aircraft at approximately 110 knots indicated airspeed; at an indicated 
altitude of about 35,000 feet, the deploy signal was initiated. The pilot then pushed 
forward on the stick to gain airspeed. At an indicated airspeed of 150 knots, the 
chute was jettisoned. Testing was accomplished using first, the secondary system. 
This was repeated using the normal system for the operation. Typical data are shown 
in Figure 2. | 
| 
The operation of both the deploy and jettison systems were satisfactory. The results 
were much the same as obtained during the taxi runs. 


Stall Testing 


Testing to demonstrate the stall characteristics of the TF- 102A was conducted con- 
currently with the flights for the functional checkout of the spin recovery parachute 

and the spin tests. Typical data are shown on Figures 3, 4 &5. 

Both power оп and power off stalls were demonstrated, E case the airspeed was 
gradually reduced ав up elevator was introduced. Аз the Iadicated airspeed approached 
100 knots, the pilot permitted the elevators to neutralize, breaking the stall. The 

rate of descent, computed from the indicated altitude, while the pilot was holding up 


elevator, was as much ag 10,000 feet per minute. 
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1 
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Stall Testing (Cont'd) 


The pilot reported conventional stall characteristics. Slight)buffeting occurred at 175 
knots indicated а(гвреед, This increased in its intensity with decreasing airspeed. 
Slight directional oscillations associated with slight longitudinal and roll oscillations 
were also present. Rudder effectiveness мав found to be very low at speeds approach- 
ing 100 knots indicated airspeed. 


Spin Entry | 
The aircraft was entered into опе incipient spin before beginning the specification 
compliance demonstration, A summary of the data obtained/are shown on Figure 6. 


The maneuver was entered from a wings level stall at approximately 38,000 feet in- 
dicated altitude. At ап indicated airspeed of approximately 100 knots, while holding 
up eləvator, right rudder was introduced. Left aileron (aileron against) was initiated 
about two (2) seconds later. The aircraft began a slow, steep spin to the right. As 
it completed approximately 1-1/4 turns, the controls were released, permitting the 


surfaces to neutralize. Recovery was complete within an additional 1/4 turn. 


| 
Spins In Heavy Fuselage Light Wing Condition 


| | 
Loaded to simulate full armament and light fuel, the aircraft was flying with a forward 

eg. (25.3% mac). Six (6) spins were accomplished for specification compliance demon- 
stration with this configuration. | 


(а) "АПегоп against" for spin entry 
| 
n 
Figure 7 summarizes the data obtained during the first specification demonstra- 
Ноп flight. Spin entry was accomplished at an altitude 9f approximately 40, 000 
feet and an indicated airspeed of about 100 knots. Holding up elevator, right 
rudder, followed by left aileron (aileron against for a right spin) were introduced. 
The aircraft began a slow, steep spin to the right. After completing about 1-1/2 
・ turns, the aircraft pitched up into а higher angle of attack and appeared to be 
spinning at a faster rate. The aircraft remained in this flatter spinning mode for 
the remaining three turns. During these turns some зі in angle ої attack 
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DISCUSSION (Cont'd) 
Spins In Heavy Fuselage Light Wing Condition (Cont'd) 


(а) "АПегоп against" for spin entry (Cont'd) | 
| 
| 
were recorded, (between 44° and 64° пове up). Тһе pilòt released the controls 
after the aircraft had completed a total of 4-1/4 turns. |Recovery from the spin 
wag complete in less than an additional 1/2 turn. 


[ 
А spin to the left, alao was accomplished from ап "alleron against" entry 1.8. 

left rudder and right aileron. Spinning characteristics &nd aircraft response 
were much the same as encountered on the spin to the right. When the pilot re- 
leased the controls to recover, the aircraft continued turning. An aileron pulse 
in the direction of the spin did effect recovery within 1/2 turn after it was initi-. 
ated. An analysis of the data (Figure 8) showed effective aileron remained though 
the controls had been released. Approximately 3° of right aileron had tnadver- 
tantly been trimmed in during the spin. | 


Опа subsequent flight, the spin to the left was repeated, Data are shown on 
Figure 9. Recovery this time was completed within 3/4 turn after the control 
surfaces returned to their trim position. 


I 
Ав was noted during testing of the Е-102А, spinning to |, left 18 no more criti- 
cal than spinning to the right. Pilot comment and data obtained indicate the left 
spin as less severe than the spin to the right. With thigi information, all subse- 
quent tests for specification compliance demonstration would be spins to the 
right (Reference b). 

| 


(5)"Alleron with" for spin entry | 


Two spins were made in this configuration entered usingiralleron with" (right 
rudder and right aileron). In each case the aircraft began a slow steep spin to 
the right, with an indicated angle of attack of approximately 30° nose up. 
(Figure 10) On the first test, this attitude continued throughout the spin. Pro- 
spin controls were maintained for 3-3/4 turns and recovery completed in less 


than 1/2 turn after the surfaces returned to their trim Position. 


On the second test, the aircraft attitude and spinning characteristics were much 
the same at the start. As approximately 3 turns to the Fight were completed, the 
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DISCUSSION (Cont'd) 
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(b)"Aileron with" for spin entry (Cont'd) | 

| 
direction of the spin reversed, With an increasing yaw гаје to the left (the new 
direction of splnning) the angle of attack increased to about 60° nose up. Data 
are shown on Figure 11. The pilot released the controls after about 1-1/2 
turns to the left and the aircraft recovered from the spin within an additional 


1-1/4 turns. i 


Data obtained shows the rudder will cause the aircraft tọ enter a spin from a 
wings level stall, and also determine the initial direction. Where up elevator 

ів held, rudder alone is sufficient to hold the aircraft in; a spin and determine 
the direction for a spin with a low angle of attack (approximately 30° nose up 

or less). When the spin tends to flatten (angle of attack!increases) the rudder 
loses its effectiveness and the aircraft will develop a spin opposite to the aileron 
input i.e. right aileron for a left spin. Data also indicate a faster spin at the 
higher angle of attack. | 


(с) Rudder Ошу (айегоп neutral) for spin entry 


Entry characteristics with fuselage loading were Ше same when the aileron was 
held neutral ав was encountered on previous tests. The aircraft began а slow 
steep spin to the right. As the yaw rate increased, angle of attack built up, 
momentarily, dropping again to approximately 25° пове'ир with a decreasing 


yaw rate. (Figure 12) This cycle repeated approximately 1-1/2 turns later. 


The aircraft made approximately 4-3/4 turns to the right, recovering in less 
than an additional 1/3 turn when the elevators and rudder were released. The 
aircraft had apparently been maintained in the spin by Ще rudder at the lower 
angles of attack. When the aircraft pitched up into а flatter spin, the rudder was 
ineffective. This higher angle of attack was apparently|not of sufficient duration 
to allow the neutral aileron to effect recovery and as thé spin steepened, the 


rudder once more became effective. 
Il 
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DISCUSSION (Cont'd) 
Spins in the Heavy Wing, Light Fuselage Conditio 


Ї 
With a heavy wing light fuselage configuration, the aircraft is loaded to simulate агта- 
ment expended with a heavy fuel load remaining. The cg at Еріп entry, in this configur- 
ation, was approximately 26.3% mac, and 3 spin tests were made. Data are shown on 

1 


Figures 13, 14 & 15, | 


In each сазе, the nose pitched ир and the spin developed іп 4 flatter mode; (nominal 
60° пове ир). This was much the same as encountered in the more forward cg where 
"aileron against" was initiated as entry control. Roll rates and pitch rates in the 
developed spin were also very similar. With the high anglerot attack, Ше spin developed 
in the direction opposite to the aileron. For example, on flight 12, right rudder and 
right aileron were introduced while holding up elevator. The aircraft began a slow 
steep spin to the right. As the yaw rate began to decrease, the angle ої attack increased 
at a slow rate. The aircraft then began to spin to the left. aécompanied by an іпсгеав- 
ing yaw rate. The aircraft pitched up to an angle of attack öf approximately 60° nose 
up, rémaining essentially at this attitude until the controls were released. (Figure 15) 
As was observed on previous flight, a spin to the left appeats to be less severe than a 
spin to the right. 
" 
Recovery was accomplished in every case when the pilot released the controls, permit- 
ting Ше surfaces to return to their trim position. Within 1 {шгп after such action the 

! 


aircraft had stopped turning. 


Spins in the Light Wing, Light Fuselage Condition. 


As a mission has been completed, a tactical aircraft returns to its base with light fuse- 
lage and light wing. Its armament has been expended and füel ів low. Іп such a condi- 
tion the cg is at the most aft position since takeoff and climb out. For these tests, 
the cg at spin entry was approximately 27.3% mac. | 

| 
Three spins were entered from a wings level stall (Figuresl16, 17 & 18) and опе from 
a2g turn (Figure 19) with the aircraft in the clean configurätion, unloaded to give the 


most aft сё obtainable at the entry altitude. 


| 
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DISCUSSION (Cont'd) 


Spins in the Light Wini 


(Cont'd 


Spin and spin recovery characteristics in this configuration 
with heavy wing loading. Recovery was completed in 1-1/4 
controls were neutralized. 


Spins in the Landing Configuration 
For spin testing in the landing configuration, the aircraft w 
ment expended and fuel low (light fuselage and light wing). 


cg, at spin entry, was approximately 27.3% mac, the most 


One spin was conducted for specification compliance demon 
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I 
) 


| 

| 

were similar to the spins 
turns or less after the 


as loaded to simulate arma- 
With such a loading, the 
[aft position, 

| 
Btration. Entry was accom- 


plished when right rudder and left alleron were introduced while holding up elevator. 
Рго-вріп controls were held for about опе turn, then released ‚ permitting the surfaces 
to neutralize. (Figure 20) Approximately two additional turns were made before re- 


covery was complete, 


! 
Two additional spins were, made in the landing configuration) to verify recovery chàrac-' 
teristics and procedures obtained on the previous flight. веш were spins to the right, | 
entered, "aileron against" (right rudder, left aileron). In the first of these, pro-spin 
controls were held for approximately two turns. (Figure 21) For recovery, the ele- 
vators and rudder were neutralized and an "aileron with" (right aileron) pulse initiated. 
The aircraft stopped turning in less than an additional turn.| On the second test, the 
pro-spin controls меге held but one turn, (Figure 22) then neutralized. In this case, 
recovery was completed in less than one turn after the pilot| released the controls, 
“aileron with" was not necessary. Characteristics of spinslin the landing configuration 


were much the same as those in the clean configuration loaded for the most aft св. 


Effectiveness of Spin Recovery Parachute 


After completing all the testing required for the demonstration of specification compli- 
ance, one additional test was made to determine the effectiveness of the spin recovery ' 
parachute. Spin entry was accomplished at an indicated altitude of about 45,000 feet 
апа approximately 90 knots. Holding up elevator right rudder and left aileron were 
initiated. 
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Effectiveness of Spin Recovery Parachute (Cont'd) 


After gpinning right about 3 turns, the pilot deployed his spin recovery parachute while 
continuing to hold the pro-spin control. The effect of the chüte was sufficient to reduce 
the angle of attack and decrease the yaw rate. Recovery was completed in less than 
one additional turn; and the ailerons were neutralized as ра ететінін was jettisoned. 


Data from this test are shown on Figure 23. 


Accelerations Encountered During Spins 
| 


Accelerometers to measure normal, lateral and longitudinal accelerations were іп- 
stalled at the aircraft cg and in the nose wheel well. Figures 24 & 25 present data 
obtained during the most severe conditions encountered. Аў shown, normal accelera- 
tions of up to 3.25 g's were encountered, momentarily. Lateral and longitudinal accel- 
erations on these flights were very small. Accelerations encountered, in general, dur- 
ing the spin test program, were insignificant and are therefore not a factor in spin or 
spin recovery characteristics of the TF-102A aircraft. ! 
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The TF-102A can be entered into a spin maneuver from а stall attitude 
when pro-spin controls are initiated. | 
| 
Rudder control is sufficient to start the aircraft spinning from a stall 
attitude. | 


At ап indicated angle of attack of 35° позе up ог less the rudder deter- 
mines the direction in which the aircraft will spin. ; 
| 
Where the angle of attack ів greater Шал 35% nose up, the spin will 


develop opposite to the aileron input. h 


Type of entry has no effect on any of the characteristics of the developed 


spin. | 


The extension of the landing gear does not effect the entry, recovery or 
spinning characteristics of the aircraft. 


As on the F-102A, to recover from a spin, the controls should be пец- 
tralized. If recovery is not completed within 1 to 1-1/2 turns, “aileron 
with" should be initiated. | 
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PHASE TV PERFORMANCE FLIGHT TESTS 


TEST: ТАКЕ-ОҒЕЗ 
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F-102A, USAF NO, 53-1791 | 
PHASE IV PERFORMANCE FLIGHT TESTS 
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USAF NO, 53-1791 
TAKE-OFFS 


PHASE IV PERFORMANCE FLIGHT TESTS 
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POWER МАММИМ 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 
F-102A, USAF NO. 53-1791 | 
PHASE TV PERFORMANCE FLIGHT TESTS 
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し 2 р クト n | асы 
ЕЕ НЕЮ КБ 
ПЕР Р ETCETERA E ШИ Р ШИН КО, БИШИ ані жене 

202 [езге e de = ا‎ р ОА ا‎ | 
2.00 |-/20 


IY T D 
ов [239] Y | 
2475 


00 $ 


CONFIDENTIAL 


TEST DATA CORRECTED FOR INSTRUMENT ERROR 
F-102A, USAF NO. 53-1791 
PHASE IV PERFORMANCE FLIGHT TESTS | 
TEST: LEVEL FLIGHT ACCELERATIONS (AFTERBURNING 
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TEST DATA CORRECTED FOR INSTRUMENT anon 
Е-102А, USAF NO. 53-1791 | 
PHASE IV PERFORMANCE FLIGHT TESTS 
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ц 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 
F-102A。 USAF NO. 53-1791 
PHASE IV PERFORMANCE FLIGHT TESTS 
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TEST: LEVEL FLIGHT ACCELERATIONS (AFTERBURNING 
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Е-102А, USAF NO. 53-1791 

PHASE IV PERFORMANCE FLIGHT TESTS 
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| F-102A, USAF NO. 53-1791 
| РНАЗЕ ГУ РЕНРОВМАМСЕ FLIGHT TESTS 
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TEST DATA CORRECTED FOR INSTRUMENT 
F-102A, USAF NO. 53-1791 
PHASE IV PERFORMANCE FLIGHT TESTS 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 
Е-102А, USAF NO. 53-1791 
PHASE IV PERFORMANCE FLIGHT TESTS 
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TEST: LEVEL FLIGHT ACCELERATIONS (NON-APTERBURNING) 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 

F-102A, USAF МО. 53-1791 | 

PHASE IV PERFORMANCE FLIGHT TESTS 

TEST: LEVEL FLIGHT ACCELERATIONS (NON-AFTERBURNTNG) 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 


F-102A, USAF NO.. 53-1791 

PHASE IV PERFORMANCE FLIGHT TES: 
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TEST DATA CORRECTED FOR INSTRUMENT ERROR 


Е-102А 


М 


TEST: 


eo ae TET - 


го. 
БЕЛ РУ А У ПЕ ЕЕ е. 
За ГУРА P ЫЕ ч 
ma MA ГОА 
Qld 1 
5 SNS 
SHAUN січ 
ој als 
W S SI S GS а S 
Si ој ој са. 
| А ЕК ЕЕ | i 


29 


ENTIAL APPENDIX ‘ITI 


у 


чер 


LIITUDE 
Feet 
32490 
4.0 720 | 
ma 
DEM 
|43720! 
ЖЕН 
Вані 
Ив 
ШЕ 
ا‎ | 
sss 
a 
кегі 
Basse! 
et 
ЕКЕ 
EE 
Ен 
аны 
| 
с 
ИН 
ка 


IAS 


TIME 
Min: Sec] Knots 
= 
Kan 
Lac 
ROME 
[| 
に 
инь: 
a 
ae 


ЕҢ БЕ ы ШЕ БЕ БЕ яко НЕ BM GM uam як = шш шы = шш ээж 


со Sa} No №) NE WNR 
YAS Q NS у š КЕ 


CONFIDENTIA : 
TEST DATA CORRECTED FOR INSTRUMENT ERROR 


o 3 
~ [S К 9 2 А Момо 
اوا‎ SS SS ES NSR ВЕГАС 

а Е МЕ БС “арч л 
Тэ: | 
= (а 

СЕ 5; NN NR š S ЕКЕ Ñ 3 
ЎЎ N ЎЎ 
NE 


CHECK CLIMBS (MILITARY POWER) 


= 185. 


Е-102А, ИЗАР МО. 53-1791 
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LEVEL FLIGHT (NON-AFTERBURNING) 
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PHASE IV PERFORMANCE FLIGHT TESTS 
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